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ABSTRACT 
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the Commission on the Advancement of Women and Minorities in Science, 
Engineering and Technology Development which are based on examinations of the 
barriers that exist for underrepresented minority groups, people with 
disabilities, and women in different levels of the SET pipeline. The 
recommendations focus on these points: (1) Precollege Education; (2) Access 

to Higher Education; (3) Professional Life; (4) Public Image; and (5) 
Nationwide Accountability. (Contains six pages of endnotes.) (YDS) 
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The Congressional Commission on the Advancement of 
Women and Minorities in Science, Engineering and 
Technology Development 



September, 2000 

Dear President Clinton, Congresswomen Morelia, and Esteemed Members of 
Congress and the National Governors' Association: 

Today's U.S. economy depends more than ever on the talents of skilled, high- 
tech workers. To sustain America's preeminence we must take drastic steps to 
change the way we develop our workforce. An increasingly large proportion of the 
workforce consists of women, underrepresented minorities, and persons with 
disabilities — groups not well represented in science, engineering, and technology 
(SET) fields. Unless the SET labor market becomes more representative of the 
general U.S. workforce, the nation may likely face severe shortages in SET 
workers, such as those already seen in many computer-related occupations. 

To address the problems facing America's scientific, engineering, and 
technological enterprise, Congresswoman Constance A. Morelia developed and 
sponsored legislation creating the Commission on the Advancement of Women 
and Minorities in Science, Engineering and Technology Development. In this 
legislation, the Commission was mandated to analyze and describe the current 
status of women, underrepresented minorities, and persons with disabilities in the 
science, engineering, and technology pipeline, beginning in early education class- 
rooms and progressing through the SET pipeline to professional life in industry, 
government, and academe. Additionally, the Commission was instructed to develop 
and issue recommendations regarding the recruitment, retention, and advancement 
of women, underrepresented minorities, and persons with disabilities in SET 
education and careers. 

In fulfillment of our mandate, the Commission is pleased to present our final 
report. Land of Plenty: Diversity as America s Competitive Edge in Science, 
Engineering and Technology. In compiling this report, the Commission conducted 
a comprehensive review of existing education and workforce data, past reports, 
and current trends, and commissioned new papers where there were gaps in the 
literature. Testimony was presented during public hearings by experts in the SET 
policy arena, by educators at all levels, corporate executives, government officials, 
and nonprofit sector leaders. The outcome of the Commission's efforts is a carefully 
selected set of action-oriented recommendations designed to create systemic 
change that is national in scope and structured for immediate implementation. 
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Growing the American talent pool requires a nationwide call to action and 
a major shift in how we educate, train, and recruit citizens in the fields of science, 
engineering, and technology. Barriers exist today throughout the SET pipeline that 
limit the number of women, underrepresented minorities, and persons with 
disabilities seeking and retaining these jobs. If we are to compete effectively in 
the global marketplace, we must advance the full and equitable participation of all 
Americans in science, engineering, and technology rieldsrOur‘economyTAnll-n 
only be positively affected by bringing more women, underrepresented minorities, 
and persons with disabilities into the SET workforce, but our high-tech, scientific, and 
engineering industries will benefit from their diverse viewpoints and approaches, as 
well as their skills. 

We can and must reinvest in our people and work together to build a strong 
economic future that holds promise for all Americans. By establishing parity as our 
goal, we can increase the supply of skilled American workers and ensure that 
every American has a chance to rise with the economic tide. 

Sincerely, 

Elaine M. Mendoza Kathryn 0. Johnson, Ph.D. 

Commission Chair Commission Vice-Chair 
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EXECUTIVE summary 

As we enter the twenty-first century, U.S. jobs are growing most rapidly in areas 
that require knowledge and skills stemming from a strong grasp of science, 
engineering, and technology. In some quarters — primarily information technology — 
business leaders are warning of a critical shortage in skilled American workers 
_that-isJkeateningAeir-abiljty-.to-cornpete-in-tbe-gJobal-fnarketplaGft 



Yet, if women, underrepresented minorities, and persons with disabilities 
were represented in the U.S. science, engineering, and technology (SET) workforce 
in parity with their percentages in the total workforce population, this shortage 
could largely be ameliorated. Equally important as an adequate 
number of science, engineering, and technological workers is the 
nation's ability to prepare for the evolving nature of work of the 
future, including jobs as yet unimagined. 

Now, more than ever, the nation needs to cultivate the 
scientific and technical talents of all its citizens, not just those 
from groups that have traditionally worked in SET fields. Women, 
minorities, and persons with disabilities currently constitute more 
than two-thirds of the U.S. workforce.' It is apparent that just 
when the U.S. economy requires more SET workers, the largest 
pool of potential workers continues to be isolated from SET careers. 

The Commission on the Advancement of Women and Minorities in Science, 
Engineering and Technology Development (the Commission) spent over a year 
examining the barriers that exist for women, underrepresented minorities, and 
persons with disabilities at different stages of the SET pipeline. The Commission 
conducted a comprehensive review of existing workforce data, past reports, and 
current trends, and commissioned new papers where there were gaps in the 
literature. Testimony was presented by experts in the science and technology 
policy arena, educators at all levels, corporate executives, government officials, 
and nonprofit sector leaders. The outcome is a carefully selected set of action- 
oriented recommendations designed to create systemic change that is national 
in scope and structured for immediate implementation. The Commission strongly 
believes that if the nation is willing to make the investment called for by these 
recommendations, our workforce will be strengthened for the foreseeable future. 
As studies have shown, appropriate investment in preparing the workforce yields 

2 3 

approximately four or five to one returns in economic benefits to the nation. ' 

If, on the other hand, the United States continues failing to prepare citizens 
from all population groups for participation in the new, technology-driven economy, 
our nation will risk losing its economic and intellectual preeminence. It is time to 
move beyond a mere description of the problem toward implementation of a 
national agenda that will take us where we must go, so that our nation can thrive 
now, and in the years to come. It is time also to establish clear lines of responsibility 
and to define effective accountability mechanisms. 




Until our scientific and techno- 
logical workplace reflects our 
diversity, we are networking 
to our potential as a nation." 

Constance A. Morelia 

Member, U.S. House of Representatives 
8th District. Maryland 
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The Commission's recommendations are as follows: 

Precollege Education 

The Problem: inadequacies in the precollege environment have a major 
impact on each of the underrepresented groups. A serious deficiency in educational 
[a.sniitces_(R.g.. well-prepared teachers, physical infrastructure, technological 



resources, and curriculum standards) prevents access to high-quality science and 
mathematics education for underrepresented minority students. Active discouragement 
and the dearth of out-of-school SET experiences and role models contribute to 
girls' lack of interest in SET careers. Poor access to well-prepared teachers, the 
built environment,' assistive technologies, and personal assistance deter students 

4 

with disabilities from full participation in mathematics and science courses. 

Tho Rocommondstion: The commission recommends the adoption and 
implementation of comprehensive high-quality education standards, at the state 
level, concerning mathematics and science curricula, mathematics and science 
teacher qualifications (as recommended by the Glenn Commission), technological 
assets, built environments, assistive technologies, and physical infrastructure. 

The National Commission on Mathematics and Science Teaching for the 
Twenty-First Century (the Glenn Commission) is addressing issues related to 
the national shortage of qualified mathematics and science teachers, and is 
creating action strategies to improve the quality of teaching in mathematics 
and science at all grade levels nationwide, and to ensure that an adequate 
supply of highly skilled mathematics and science educators enter and remain 
in teaching. 

The Commission recommends that all states adopt and enact legislation 
requiring school districts to collect achievement data on students 
disaggregated by socioeconomic status, limited English proficiency, 
disability status, race/ethnicity, and sex, and should hold districts, school 
boards, and schools accountable for the success of all subgroups in meeting 
state achievement standards. 

Access to Higher Education 

ThG ProbiGm: Members of underrepresented groups exit in large numbers 
at different transition points in the mathematics and science pipeline. At the 
transition from high school to college, a large percentage of highly capable 
underrepresented minority students is forced out of the pipeline because of a lack 
of high-quality science and mathematics preparation in high school. Women — 
because of social pressure resulting from the negative social image of scientists 
and engineers,and because of lack of encouragement (coupled with active 
discouragement) — become diverted from interest in SET majors. The absence of 
persons with disabilities from media images of scientists and engineers and the 
general lack of assistive technologies discourage this group of individuals from 
entering college with a SET major. At the two-year college level, poor articulation 

i The built environment includes public and private buildings, tools and objects of daily use, and roads and 
vehicles. The environment is created by architects, industrial designers, planners, builders, and engineers. 
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EXECUTIVE SUMMARY 

with four-year colleges impedes the smooth transition of SET students to four-year 
institutions of higher education." 

The rising costs of college tuition and the deficiency of scholarships and 
grants available to students have reduced the prospect of a college education, 
especially for low-income students. A compelling national need now exists, 
r equiring increased government investment in nationa l talent to meet the shortage 
of workers in SET. 



RGCOmmGnddtion #1 : The commission recommends aggressive, focused 
intervention efforts targeting women, underrepresented minority, and disabled 
students at the high school level, at the transition into postsecondary education, 
and at the community college transition into four-year colleges and universities. 

High School Level; The Commission recommends the expansion and 
institutionalization of successful school-based and nonschool-based 
enrichment programs to (a) identify — through the use of authentic, nontradi- 
tional assessments that account for the differential experiences of students — 
potentially able students from underrepresented groups that have been 
plagued by inadequate educational opportunities; and (b) enroll them in 
accelerated academic preparation programs. Federal, state, and local partner- 
ships should be established to identify and fund these intervention programs 
at an appropriate level. 

>■ Community College: Community colleges enroll close to half of all students 
that are traditionally underrepresented in SET. The Commission recommends 
comprehensive and systemic institutional changes to strengthen SET 
education at two-year colleges and to facilitate transition of SET students 
from two-year colleges into four-year colleges. 

RGCOmmGnddtion #2: The Commission recommends that the federal and 
state governments significantly expand financial investment in support of under- 
represented groups in SET higher education, as well as institutions including, but 
not limited to. Minority Serving Institutions (Historically Black Colleges and 
Universities — HBCUs; Hispanic Serving Institutions — HSIs; and Tribal Colleges 
and Universities — TCUs). Expansion of support to students should come through 
multiple grant mechanisms rather than loans, to include scholarships, fellow- 
ships, and internships. Expansion of support to institutions should include institu- 
tional awards, research assistantships, traineeships, and the expansion of 
proven programs. 

>■ The Commission recommends that the federal government enact legislation 
to expand funding of the Pell Grant Program for SET students and SET 
education majors. It is recommended that the supplement have the same 
need requirements as the general Pell Grant, but effectually increase the 
maximum award to $6,418 for the students identified in this special-needs 
group. This amount would cover the same proportion of institutional fees 
that the Pell Grant did in 1979-80, and may have the effect of substantially 
increasing the incentive for students to pursue SET careers. 

ii Articulation is the facilitation of the transfer process from two-year to four-year educational institutions. 
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EXECUTIVE SUMMARY 



The measure of success is parity with respect to population distribution in enroll- 
ment, academic performance, and graduation rates of all groups at each level. 

Professional Life 

Th6 ProbiGm: The U.S. workplace culture needs to value differences more. 
The Commission recognizes that racial prejudice and ethnic and gender stereo- 
types are still pervasive in professional life. For women, underrepresented 
minorities, and people with disabilities these problems are manifested in 
inadequate work and family life accommodation, unequal pay scales and 
advancement, and non-inclusive behaviors in the SET workplace. 

Th6 RGCOmmGndStion: The commission recommends that both public 
and private SET employers be held accountable for the career development and 
advancement of their employees who are women, underrepresented minorities, 
and persons with disabilities. 

The Commission recommends that the degree of participation, comparative 
pay, level of pay at hire, career development, and advancement of women, 
underrepresented minorities, and persons with disabilities in the SET work- 
place be reported yearly. 

The Commission recommends that SET diversity be a strategic goal in the 
private, public,'" nonprofit, and academic sectors. It also recommends the 
adoption of policies promoting a workplace environment that is inclusive 
and respects diversity. The measure of success for diversity in the workplace 
is parity among all subgroups in SET employment, retention, and ■ 
promotion rates. 

The Commission recommends the development of a system of high-level, 
prestigious awards in order to recognize exemplary achievement by 
organizations that encourage among their employees a healthy balance 
between their work and personal lives through flexible, functional workplace 
policies and attitudes. 

A national model should be developed of a workplace environment that is 
inclusive, values differences, and has flexible workplace policies. The measure of 
ultimate success is parity relative to the general work force population distribution 
at different workplace and management levels, and equity in retention, pay, and 
promotion rates. 

Public Image 

ThG ProbiGm: The public image of scientists, engineers, and technology 
workers is often both inaccurate and derogatory. In addition, women, 
underrepresented minorities, and persons with disabilities are not adequately 
portrayed by the media as participating in SET careers. 



iii The Commission supports recommendation three of the April 2000 National Science and Technology Council 
report, "Ensuring a Strong U.S. Scientific, Technical, and Engineering Workforce in the Twenty-First Century." 
The recommendation urges that federal agencies "emphasize the recruitment of qualified individuals from eth- 
nic and gender groups who are currently underrepresented in the ST&E workforce and vigorously pursue profes- 
sional development opportunities for those already in the federal workforce." 

12 






IXECUTIVE SUMMARY 

The Recommendation: identify or establish a body, representing public, 
nonprofit and private sectors, to coordinate efforts to transform the image of the 
SET professions and their practitioners so that the image is positive and inclusive 
for women, underrepresented minorities, and persons with disabilities. 

Because several media campaigns to improve the image of scientists and 

engineers are already undenway, o ur recommendation suggests that 

subsequent efforts build on and involve current campaigns, and also partner 
with natural allies such as underrepresented minority and women's groups, 
major science institutions, government agencies, trade organizations, and 
private foundations. 

Sample measures of effectiveness include positive images represented in the 
Draw-a-Scientist Test, positive and increased media portrayal of underrepresented 
persons in science and engineering, and increased and well-positioned television 
airtime for these groups as they participate in SET professions. 

Nationwide Accountability 

The Problem: The lack of diversity in SET education and careers is an old 
dilemma, but economic necessity and workforce deficiencies bring a new urgency 
to the nation's strategic need to achieve parity in its SET workforce. Real progress 
demands a system of accountability so that the Commission's objectives can be 
met in a timely, effective manner. 

ThO RGCOmmondation: Establish or identify a collaborative body to 
continue the efforts of the Commission through the development coordination, 
and oversight of strong, feasible action plans. 

The responsibility of this continuing body will be to promote and monitor progress 
toward the Commission's goal of supplying our nation's SET work force needs 
through the development of the human resources represented by women, under- 
represented minorities, and persons with disabilities. This collaborative body 
(whose members will include high-level persons from federal and state 
government, industry, academe, and the nonprofit sector, as well as students and 
teachers) will carry on the work of this Commission by developing and overseeing 
comprehensive action plans, and by securing resources that will help in reaching 
the Commission's goal of domestic work force parity in SET. 

The continuing body has four charges: 

>- Develop action items to implement the recommendations developed by 
the Commission. 

>- Further develop appropriate existing programs, using the recommendations 
of the Commission as a point of reference. 

>- Coordinate and assign actions/programs to appropriate sectors 
(government, industry, academe), and ensure funding and resources. 

Monitor progress through ongoing data compilation and analysis. 
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This continuing body will be responsible for promoting and monitoring 
progress toward the Commissions goal of supplying our nations SET workforce 
needs through the development of the human resources present in our women, 
underrepresented minorities, and persons with disabilities. This goal and the 
recommendations developed by the Commission will guide the body as to the 
types of actions to be undertaken, to whom the actions should be directed, and 
what3nbties-are-responsible-for4he-aetieesrlrhthiswvay,-1he-nevrbcidywit1"caTfy 
on the work of this Commission by developing and overseeing comprehensive 
action plans, and by securing resources that will help Bin reaching our goal of 
domestic workforce parity in SET. 




INTRODUCTION 

The Commission on the Advancement of Women and Minorities in Science, 
Engineering and Technology Development (the Commission) was developed and 
sponsored by Congresswoman Constance A. Morelia (R-MD), and established by 
Congress in 1998 (Public Law 105-255, approved October 14, 1998). Chief among 
CornnjissionVcluties4s4O4eeommericl^speGiftc-set-0f-ac-ti0ns-that-vviiL 

advance the full and equitable participation of all Americans in science, 
engineering, and technology (SET) education; 

increase the number of qualified American scientists and engineers by 
expanding the human resources pool of women, members of racial and ethnic 
minority groups, and persons with disabilities; and 

thereby enhance the nation's economic capacity and technological growth in 
an era of global competitiveness. 

Toward this end, the Commission strives to: 

broaden access to quality SET precollege education for all Americans, 
particularly underrepresented minorities; 

improve the preparation of women, underrepresented minorities, and persons 
with disabilities for access to higher education and increase the number of 
SET degrees earned by these populations; and 

increase the retention and reentry of women, underrepresented minorities, 
and persons with disabilities in SET education and the SET workforce. 

Beginning in April 1999, Commission members (see page 81) held a series of 
meetings and public hearings at various sites spanning the nation' to consider 
written and oral testimony from more than 100 experts representing industry, 
government, academe, and the nonprofit sector. The Commission heard descriptions 
of the obstacles faced by women, underrepresented minorities, and persons with 
disabilities as they move through the SET pipeline, and examples of best practices 
and effective strategies for making SET education and careers more accessible (the 
Commission looked at "accessibility" broadly, intending not just that financial, 
social, and cultural impediments be removed, but that the built environment, as 
well as information and assistive technologies, allow full participation by anyone 
who is capable of contributing to the SET enterprise). The Commission examined 
past reports and current data, analyzed recent trends, and commissioned papers to fill 
in the gaps. The work of the Commission culminated in the set of recommendations 
that appear in the following sections of the report. 

The section entitled "A National Imperative" reviews some of the data and 
analyses, and delineates the absolute imperative of the recommendations set forth 
by the Commission. The need for a highly skilled SET workforce is juxtaposed with 
the demographics of the population, which are becoming more and more diverse. 



i Meetings and public hearings of the Commission were held in a variety of locations. Thanks to the National 
Science Foundation, Arlington, VA; the National Institutes of Health, Bethesda, MD; and Bellevue Community 
College, Bellevue, WA, for hosting these important Commission events. 
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INTRODUCTION 



The current and imminent needs require a suite of strategies designed to establish 
parity in our domestic SET workforce. 

The next three sections provide data describing the underrepresentation of 
women, minorities, and persons with disabilities in the various stages of the SET 
pipeline, beginning with the precollege grade levels, considering access to higher 
education, and continuing through professional life in industry, academe, and the 
■federahgovemmBntrTheTeporrdt5cusses'thei)arriers'thattmp'ede women, ui 
represented minorities, and persons with disabilities from being successful 
scientists, engineers, and technologists, and lay the groundwork for the 
Commission's recommendations for each pipeline stage. Minority groups currently 
underrepresented in the SET enterprise include African Americans, Hispanics, and 
American Indians. While certain segments of the Asian population are also under- 
represented in SET, Asians as a whole are at least equitably represented in SET 
fields based on their numbers in the general workforce. 

The "Public Image" section is devoted to an examination of how the public 
image of scientists, engineers, and technologists in the media might be improved 
so as to encourage more women, underrepresented minorities, and persons with 
disabilities to choose careers in SET fields. "Nationwide Accountability" suggests 
a mechanism of accountability by which the goals of the report may best 
be reached. 

Each section includes one or two specific recommendations for addressing 
the issues described. Both short- and long-term, these recommendations include 
policies and programs that can be immediately implemented by Congress, federal 
departments and agencies, state government, the private sector, nonprofit 
organizations, and educational institutions. The recommendations call for a 
serious commitment of funds and other resources, but all promise a solid return 
on the investment. 

At the heart of the recommendations is the goal of creating a domestic, highly 
skilled SET workforce in which women, underrepresented minorities and persons 
with disabilities participate on par with their representation in the U.S. workforce. 
By establishing parity as a major goal that can be used to measure accountability, 
the nation will simultaneously address two vital strategic needs: to boost the 
supply of skilled American workers and to ensure that every American has a 
chance to rise with the economic tide. Only then will the Commission fulfill its 
vision of a society that; 

>■ enables access to, and achievement in, quality education and training in 

science, mathematics, engineering, and technology for all Americans; 

fosters a diverse, well-trained, and globally oriented workforce exemplified 

by innovation and productivity; and 

>■ is committed to optimum utilization of all U.S. intellectual capital. 
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A NATIONAL IMPERATIVE 

"Hiring, retaining, and developing great 
people is the biggest challenge and 
single greatest key to the success of 
any business . " 

Scott McNealy 
CEOrSuiTMicrosystems 

The United States' economy ranks among 
the best in the world, thanks in large part 
to a technological revolution that over the 
last fifty years has spawned unprecedented 
productivity and a host of new industries 
and jobs. In this climate, it is easy to lose sight of the fact that this new economy 
is especially dependent on, and thus vulnerable to, deficiencies in the talents and 
knowledge of the available workforce. Lester Thurow effectively argues that, 

"In the twenty-first century, the education and skills of the workforce will end up 
being the dominant competitive weapon." 

Success is ours today, but to sustain our preeminence we must take dramatic 
steps to change the way we engage the population in the new economy. Today, 
women, minorities, and persons with disabilities — groups that are chronically 
underrepresented in SET careers — constitute more than two-thirds of the overall 
workforce. At the same time, the Bureau of Labor Statistics tells us that 
professional specialty occupations, which include most scientists, engineers, and 
medical workers, are booming, having increased 31.7 percent between 1988 and 
1998. Projections for 1998-2008 promise another growth spurt in this category 
(27 percent), with a need to fill 5.3 million new jobs.^ In fact, of the top ten fastest 
growing occupations, the top five are computer related (see Figure 1). 



Rgure 1. Fastest Growing Occupations: 1998-2008 



Computer engineers 
Computer support specialists 
Systems analysts 
Datatiase administrators 
Desktop publishing specialists 
Parategats and legal assistants 
Personal care and home health aides 
Medical assistants 
Social and human service assistants 
Physician assistants 
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Source: Bureau of Labor Statistics, 1999. 
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The business community is not alone in its need to develop and maintain a 
highly skilled, domestic SET workforce. Both academe and the federal government 
have a vested interest in finding ways to deepen their pools of science and 
technology educators and researchers. In addition to its interest in fostering 
economic productivity and growth, the federal government includes agencies with 
R&D programs that carry out essential goals of national importance (e.g., defense, 
^environmental protection, space exploration, and healthlTThese agencies need 
highly trained SET personnel to staff their programs. In 1995, the federal 
government employed 8 percent of all working scientists and engineers with a 

3 

minimum of a bachelor's degree. 

Equally important as an adequate quantity of science, engineering, and 
technological workers is the nation's ability to prepare for the changing nature 
of work of the future. In the last decade alone, we have seen unprecedented and 
unanticipated changes in the nature of work itself in fields such as information 
technology and biotechnology. To ensure that the workforce of tomorrow possesses 
the necessary competencies and knowledge, and that all U.S. citizens are provided 
an opportunity for a bright future, we must train workers to succeed in jobs that 
are not yet imagined. 

In addition, we must remain cognizant of the continuing need for the retraining 
of workers currently in the workforce. It is recognized that individuals in today's 
workforce will likely change the type of work that they do several times over the 
course of their careers. 

If SET jobs are to be filled by the domestic workforce, then every U.S. citizen 
must be given an equal opportunity to acquire the skills and knowledge necessary 
to compete. And yet a disturbingly narrow range of citizens is now making its way 
through the SET pipeline. The SET workforce is comprised mainly of white males, 
with small percentages of women and minority group members (except Asians, 
who are overrepresented). Figure 2 shows the racial/ethnic distribution of the U.S. 



Figure 2. Racial/Ethnic Distribution of U.S. Population, Workforce and SET Workforce: 1937. 

1997 U.S. Population 1997 U.S. Woricforee 



Asian 3.4% 

Hispanic 

9.9 % — ‘rrm 



Black 

11.4% 
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1897 U.S. SET Workforce 
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Female 

37.9% 




Hispanic 
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Sources: Population data-U.S. Census Bureau, Statistical Abstract of tha United States: im Wakforce data-Bureau of Labor Statistics, retrieved from 
Historical Labor Force tables at httpy/statsJbls.gov/efnplab1.htm. SET workforce data-tabulations by National Science FoundatiorvScience 
Rftf^iurces Studies, SESTAT 1997. 

i The 'Asian and Other' category in the 1997 U.S. Workforce graph covers both Asians and American Indians. BLS data do not disaggregate these two 
groups because the N is too small. Due to the small sart^e sizes for these populations, the percentage for 'Asian and Other' may not be as accurate 
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population in 1997 compared to the representation of these groups in the general 
workforce and the SET workforce. Persons with disabilities (who are not represented 
in Rgure 2) make up approximately 20 percent of the population, 14 percent of the 
overall U.S. workforce, and 6 percent of the U.S. SET workforce. 

Unless the SET workforce becomes more representative of the gen- 
eral U.S. workforce, the nation will undercut its own competitive 



edge in the future. That is, the competition foTSET workers has 
already become global, and American companies that depend on 
importing talent will become increasingly vulnerable. In the words 
of Hudson Institute researchers, "The best jobs created in the 
Innovation Age will be filled by Americans. . .to the extent that 
workers possess the skills required to compete for them and carry 
them out If jobs go unfilled in the U.S., they will quickly migrate 
elsewhere in our truly global economy." 

Americans can fill SET jobs if they are provided adequate 
education and stimulation. The problem is that existing industrial 
and educational programs are failing to attract and keep those 
U.S. citizens who make up an increasingly large share of the work- 
force: women, underrepresented minorities, and persons with 
disabilities, who together comprise approximately 70 percent of 
the U.S. workforce. 

The SET-related data on women and underrepresented 
minorities are more extensive than on persons with disabilities. 

With more consistent collection of comprehensive data will come 
a fuller understanding of the forces that inhibit these citizens' 
participation in SET careers. What we do know, however, is that 
technology has the capacity for improving access and participation 
of people even with severe disabilities. Access to built and virtual 
environments such as buildings, transportation, consumer products, 
and information technology is an important issue for this group. 

In science and technology fields, "access" includes access to 
laboratory and other specialized scientific equipment and computer 
analysis methods. People with disabilities will only be able to 
participate in SET if the tools created for these disciplines are 
universally designed.""^ 

Obviously, the current and projected need for more SET workers, 
coupled with the fact that women, underrepresented minorities, 
and persons with disabilities comprise an increasing proportion of 
the labor pool, argue for policies that support greater participation 
by these underrepresented groups in SET education and careers. 

Developing such policies requires that we take a serious look at the barriers 
preventing members of these groups from entering SET fields and learning critical 
workforce skills. In this report, the Commission identifies key barriers and makes 
recommendations for policies and actions that will build a diverse, domestic SET 
workforce capable of carrying the U.S. into an economically healthy future. 



Eunop G)niptes with U5 
forWorters” 



While opinions may differ about whether 
the U.S. is facing an across-the-board short- 
age of skilled workers, no one disputes that > 
in at least one job category — computer 
technology — U S. employers are scrambling 
to fill slots, even if it means hiring someone 
from outside the U.S. 

But as reported in the May 5, 2000, issue . 
of the New York Times, Europe — 
facing its own high-tech shortage — mayT 
be a tough competitor for skilled foreign 
workers. Estimated demand for technology : 
professionals in Europe’s four largest ' 
economies — Germany, England, France, 
and Italy — is expected to outpace supply. 

The shortage is particularly severe in 
Internet and Web-related businesses:: 
because European countries have failed to 
train enough workers of their own with^ ^ 
high-technology skills. , 

Germany is the hardest hit demarS fdf -*: 
high-tech employees is expected to exceed c . 
supply by up to 15 percent, or more than : 
400,000 jobs. The crunch is so acute that 
many European countries are overcoming 
their deeply entrenched resistance to 
immigration and crafting laws thatwilFrnake^i 
it easier for companies to attract arui retain r- 
high-tech employees, no matter what their. . 
native country. 



CThere is a war for talent* OHyier^^ ; ^ 
Gravelle, head of a French online jobiaafch::":'; 



company, told the New York Times, And.wrthr< 
both the U.S. and European companies . 
competing for workers from countries such.^ ^ 
as India, the war is heating up. 






ii Universal design is a pn)C8ss whereby environments and products are designed to be usable by all people, to 
the greatest extent possible, without the need for adaptation or specialized design. 
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The Workforce Gap in Silicon Valley 
Business analysts point out that while the old economy 
hinged on suppliers, factories, and transportation, 
the new economy relies mostly on brainpower 
Nowhere is this more evident than in Silicon Valley, 
cradle of the Information technology revolution. In 1999, 
a nonprofit organization dedicated to the vitality of life 
in the region — Joint Venture: Silicon Valley Network 
— partnered with management consulting firm AT. 
Kearney to conduct a study of how well Silicon Valley 
was meeting the demand for a diverse and skilled talent 
pool. The results, noted Rebecca Guerra, vice president 
of human resources for eBay, 'represent a reality that 
Silicon Valley employers cannot afford to ignore.' 

The study' found that 31 to 37 percent of the work* 
force gap in the Silicon Valley high-tech industry 
resulted in an incremental cost of nearly $4 billion 
annually. Along with the high price of housing in the 
region and the difficulty that smaller companies had in 
paying top dollar for workers, survey respondents 
ranked the lack of qualified candidates as one of the 
top reasons for the shortage. Contributing to the prob- 
lem was the finding that Silicon Valley students did not 
have the familiarity or interest in high-tech careers that 
might prompt them to build the necessary skills. 

The study noted that efforts to address the workforce 
gap had so far been fragmented, short-term, 
and unlikely to sustain enough momentum for lasting 
change. To address the issues, the stiKiy called for a 
collaboration among Silicon Valley stakeholders— not 
only the region s 7,000 technology-based companies 
but also schools and colleges, nonprofit organizations, 
and industry associations. Among the study's 
recommendations were to link cuniculum development 
in schools with particular high-demand skill clusters in 
business, and to expand the focus and scope of 
internship, externship, job mentoring, and cooperative 
education programs. 

i Jotrtt Venture: Silicon Valley Network. Inc. .kunt Venture s 
Woridorce Study: An Analy^s of the Workforce Gap m Siluxm 
Valley, San Jose. CA, 1 999. 



Dfversiiy Pronmotes Economic Success 

Beyond the demographic reality that skilled workers must be drawn from an 
increasingly diverse domestic population, there are other compelling reasons 
why a workforce that includes more women, underrepresented minorities, and 
persons with disabilities helps to strengthen business, academe, and government. 
While the Commission recogn izes the important social responsibility of the nation 
to develop an inclusive workforce and to provide opportu- 
nity for growth for all of its citizens, there is also factual 
evidence that businesses and other organizations see 
a significant return on their investment when diversity 
is achieved. 

A recent survey of Fortune 100 human resource 
executives found that increasing diversity is desirable 
for the following five reasons: better utilization of talent; 
increased marketplace understanding: enhanced breadth 
of understanding in leadership positions: enhanced 
creativity: and increased quality of team problem- 
solving.* Another recent survey conducted by the 
American Management Association of more than one 
thousand of its members found that heterogeneity 
— a mixture of genders, ethnic backgrounds, and ages 
in senior management teams — consistently correlated 
with superior corporate performance in such areas as 
annual sales, growth revenues, market share, shareholder 
value, net operating profit, worker productivity, and 
total assets. 

In other words, the absence of women, underrepresented 
minorities, and persons with disabilities from 
the highest level of corporate management deprives 
corporations of diverse strategic skills and competencies 
in management that translate into economic gains. 

A culturally diverse workforce creates competitive 
advantage through greater creativity and innovation; 
increased organizational flexibility thanks to higher levels 
of divergent thinking: and better decision making based 
on multiple perspectives (less "group think") as well as 
a critical analysis of altematives."* This competitive 
advantage holds true not just for American industry, 
but for the national scientific and engineering enterprise 
as a whole. 

A diverse workforce also helps businesses reach 
a global market. For many firms, a growing proportion 
of their revenues comes from foreign sources, which 
heightens the need for U.S. businesses to understand the 
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market preferences of different cultures. Employees with knowledge of other 
cultures become essential for firms that operate in a global context. Further, 
as minority populations constitute an increasing part of local markets, companies 
need the insight and cultural sensitivity that ethnic minorities can bring to 
marketing efforts. 






Wanted: A Long-Term Labor Solution 



A report issued by the Council on Competitiveness identifies an 
"acute skills shortage in every part of the country that threatens 
the foundation of American competitiveness." The Council report 
cites a 1997 survey in which almost 70 percent of CEOs pointed to 
the skills shortage as the number one barrier to growth, and 
concludes that "unless U.S. firms can create 'home grown' 
technicians by increasing adult training opportunities and by 
expanding college graduates in computer and engineering 

programs, [companies] will move their operations abroad or import 

’2 

talent from overseas." ' 

Indeed, faced with a shortage of highly skilled SET workers, 
particularly in computer-related occupations, many businesses 
are resorting to recruiting foreign engineers and scientists and 
bringing them to the U.S. on H-1B visas. Congress raised the 
ceiling on H-1 B visas from 65,000 to 1 1 5,000 for 1 999, a ceiling 
that was reached by June 1999. However, reliance on foreign 
workers to fill domestic SET jobs is a stopgap solution. Training 
foreign workers in the U.S. may sharpen the competitive edge 
of other nations.'’ More importantly, the supply of foreign 
workers is uncertain. As other economically competitive nations 
evolve, the supply of foreign workers available to U.S. employers 
will decrease. 

Other nations have been investing in the SET education and 
training of their citizens instead of sending them to U.S. universities, realizing the 
importance of developing their own human resources. Countries such as Taiwan 
and Korea have been aggressively encouraging their U.S.-trained citizens to return 
home by offering them prestigious positions and high salaries. Although many 
foreign SET doctoral recipients from U.S. universities plan to remain in the United 
States, the likelihood of this trend continuing is questionable at best 

The nation's economic well-being, the health of its citizens, the defense of its 
interests at home and abroad — all these matters hinge on there being a reliable 
domestic pool of intellectual talent. If women, underrepresented minorities, and 
people with disabilities make up a majority and growing proportion of that talent 
pool, then it makes sense to take more effective action to nurture their intellectual 
development before turning to non-U.S. citizens for help. 



Diversity at Dow Chemical 

William Stavropoulos, president and CEO 
of Dow Chemical Company, recognizes that 
to be successful in a world where most of 
the emerging markets are in Asia, Latin-- 
America, and Central and Eastern Europe, 
his company must ‘accept and embrace 
diversity.' For him, this means not only 
having a workforce balanced by nationality, 
gender, and race, but also a workforce that 
can accept differences in style, manner, 
and experience. 

'Our goal,' states the company's 
brochure on diversity at Dow, 'is not simply 
to track numbers, although that may be 
necessary, but to truly embrace diversity 
for the competitive asset that it is.' 

More than 30 senior executives at Dow 
serve on the CEO Council on Diversity, 
which has conducted its first Global 
Cultural Survey to gather employee opinions 
on how well the corporate culture supports 
diversity, and is currently working on 
recommendations for change. 
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Education Boosts the Bottom Line 

A stronger investment in national talent through education and training boosts 
productivity more than any other means — more than increases in work hours or in 
capital stock. As shown in Figure 3, a 10 percent increase in capital stock or work 
hours can boost productivity 3.4 percent or 5.6 percent, respectively, while the 
■same‘percentage“ofTncrease-ifi-edoeation-yields-a-prGduGtivity4ncrease-of 



8.6 percent. As the data indicate, an increased investment in SET education will 
boost U.S. global competitiveness by increasing productivity. 



Figure 3. Factors for Increased Productivity 
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Source; National Center on the Educational Quality of the Workforce, 1995 
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Bold Remedies for Tough Problems 

The goal of this report is to set forth recommendations that will support the 
building of a domestic SET workforce that achieves parity while meeting our 
nation's strategic SET needs. The recommendations of this Commission thus 
focus on issues of education and training that affect both how women, 
underrepresented minorities, and persons with disabilities move into SET careers 
and how their progress can be sustained during their tenure in the workplace. 

The Commission offers short-term solutions to stop the hemorrhaging of workers 
from the SET pipeline as well as long-term solutions to increase the supply of 
workers and establish parity between the SET workforce and the nation's general 
workforce population. 

The Commision's recommendations, however, will be of little use without the 
joint efforts of the business community, federal and state governments, academe, 
and the nonprofit sector working in concert to craft bold remedies for tough 
problems. The actions required to carry out these recommendations call for 
a significant commitment of financial and other resources, as well as a system 
of accountability to ensure implementation. 



ERIC 



BEST COPY AVAIUBLE 

22 




PRECOLIEGE EDUCATION 



“Twenty years from now we will look back at education as it is practiced in most 

schools today, and wonder that we could have tolerated anything so primitive. " 

John Gardner, Ph.D. 
Professor, Stanford University 
Former Deputy Secretary of Education 



Efforts to increase the flow of skilled U.S. workers must begin with the reform of 
preK-12 education, which has failed to adequately prepare students — especially 
women, underrepresented minorities, and persons with disabilities — in science, 
mathematics, and technology. Attention to the education of citizens must begin ' 
as early as the preschool years (0-4 years), when the learning process 
begins. High-quality education is a particularly relevant issue with regard 
to minority children, who today constitute a majority of the nations fifty 
largest school systems, and whose educational opportunities today are the 
most dismal. Currently, minorities make up 33 percent of the nation's 
school age population; by 2035 this percentage will grow to 
half of all school-aged children (see Figure 1 ). 

To understand the magnitude of the problem, it is 
useful to compare the mathematics and science skills of 
U.S. students to those of students in other countries, 
and then to consider the status of underrepresented 
groups in mathematics and science education relative 
to that of the white male population. 



How Do We Measure Up? 



The release of the Third International Mathematics and Science Study 
(TIMSS) in 1996 was a wake-up call for the United States. TIMSS, which 
compared curricula and achievement in 50 countries, ranked twelfth-grade U.S 
students among the lowest performing students both in general knowledge of 

Hgure 1. Distribution of, and Projections for, 5- to l^year-olds in the U,S. by 
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mathematics and science, and in more specific knowledge of physics and 
advanced mathematics/ Only five percent of U.S. twelfth graders who took 
Advanced Placement (AP) calculus performed as well as the top 10 to 20 percent 
of the same age group of advanced mathematics students in seven of sixteen 
countries, in physics, the outcome for U.S. students was somewhat worse, with 
U.S. students with AP physics scoring below the international average. 



At the eighth grade level the picture is somewhat rosier. Compared to five 



STEMniing from Success 
The nonprofit Center for the Advancement of 
Hispanics in Science and Engineering Education 
(CAHSEE) grew out of a series of meetings in the 
early 1990s among scientists and engineers 
concerned by the extremely low participation in 
SET careers by Latinos, especially women. At the 
time, most of the resources and efforts for 
Hispanic children were being directed to "high- 
risk” youth or academic underachievers, neglecting 
high-performing children who were also dropping 
out of the SET pipeline before they even reached 
college. CAHSEE was formed to change all that 

One of its most successful initiatives, launched 
in 1992, is the Science, Technology, Engineering 
and Mathematics (STEM) Institute. Minority 
students in grades 7-11 compete for admission 
to a six-week intensive program, where they are 
exposed to different aspects of mathematics, 
engineering, computer science, and engineering 
management, with an emphasis on intensive 
"minds-on" experience and critical thinking skills. 
Graduate and undergraduate Latino students 
teach some of the courses. Currently there are 
STEM Institutes in Washington, D.C, New York 
City, and Chicago, as well as in Sarita Clara and 
Pasadena, California. 

Another precollege program offered by CAHSE 
called SAT/SOAB takes place during the school 
year and, over the course of eleven weeks, teaches 
students the verbal and mathematics skills 
necessary to obtain a high score on the SAT 1 and 
PSAT exams. The sessions are taught by Hispanic 
graduate students who act as both teachers and 
mentors to their students. 

So far, more than five hundred students have 
participated in the STEM Institute and SAT/ 

SOAR programs. Significantly, ail STEM Institute 
students have continued on to college, mostly in 
science and engineering. 



major economic partners — Japan, France, Canada, England, 
and Germany — U.S. students scored lower than Japanese 
students, not significantly 

different from English, Canadian, and German students, and 
higher than French students. U.S. eighth graders scored below 
average in mathematics achievement and above average in 
science achievement compared to the forty-one nations that 
participated in the eighth-grade level TIMSS assessment. 

U.S. fourth graders had the best showing of all U.S. 
students. They scored above average in both mathematics 
and science compared with the twenty-six nations in the 
TIMSS fourth-grade assessment. In fact, U.S. fourth graders 
were outperformed in science by only one country — Korea.' 

It seems, therefore, that as U.S. students progress through 
the education pipeline their performance in mathematics and 
science declines significantly. 



Still a Long Way to Go 




Despite the growing proportion of women in the workforce, 
the relative proportion of women in such fields as engineering, 
computer science, and physics lags far behind that of men.' 
Currently, only 19 percent of the SET workforce is female 
despite significant improvement among girls in mathematics 
and science achievement and course taking over the last 20 
years. There are now only small differences between girls' 
and boys' science and mathematics scores on the National 
Assessment of Educational Progress (NAEP) tests,’ and girls 
are now taking the upper level mathematics and science 
courses required to enter SET college majors at the same rate 
as boys. 

Although the ability and basic academic background 
needed to continue in SET careers exist for many girls, 
their interest in these careers is not maintained. Among 
SAT-takers, over three-fourths of students wishing to major in 
engineering and computer science are boys. The only science 
field attracting more girls than boys is the biological 
sciences.' By eighth grade, twice as many boys as girls (inde- 
pendent of race/ethnicity) show an interest in SET careers. 
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Also by eighth grade, girls' interest in mathematics and confidence in the 
matics abilities have eroded, even though they perform as well as boys in this sub- 
ject'” Fewer girls than boys enroll in computer science classes, feel self-confident 
with computers, and use computers outside the classroom. 

So even while girls’ achievement in SET increases, their interest and 
I participation in science and mathematics activities go down. 
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A combination of factors likely accounts for this 
paradox. Girls' rejection of mathematics and science 
interests may be partially driven by teachers, 
parents, and peers when they subtly, and not so 
subtly, steer girls away from the kind of informal 
technical pastimes (working on cars, fixing bicycles, 
changing hardware on the computer) and science 
activities (science fairs, science clubs) that too often 
are still thought of as the province of boys. Data 
show that girls are indeed less likely than boys to 
be involved in informal science and mathematics 
activities outside of school, from using meters and 
playing with electromagnets to fixing machines and 
reading about technology.'^ Additionally, media and 
real-life images of women in scientific and technical 
careers are still rare (as are female role models and 
mentors, in general), sending an unspoken message 
to girls that a SET career is not for them. 

Adding Color to the SET Pipeline 

In contrast to the underrepresentation of women in 
the SET workforce, the cause of underrepresentation 
of minorities in the SET workforce begins with lack 
of access to high-quality mathematics and science 
education during the K-12 years. A great many 
African American and Hispanic students attend 
schools in the central city (32 percent and 25 percent, 
respectively). Students in these groups also tend to 
be enrolled in predominantly minority schools. 

For example, in the fall of 1996, while the overall 
percentage of white students enrolled in public 
schools was 64 percent, only one-third or less of the 
students in a typical African American or Hispanic 
student's school were white. This is important 
information, because it means that the majority of 
African American and Hispanic students are isolated 
in schools that typically suffer from a grievous lack 
of resources. Although much less data are available 
to document the access that American Indian 
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Students with Disabilities Get It Done 
The University of Washington's Project DO-IT (Disabilities/^ 
Opportunities, internetworking, and Technology) works to . 
pull students with disabilities into the SET pipeline, and 
keep them there. Begun in 1 992 with primary fundirig ^ 
the National Science Foundation, Project DO-TT connects;.: 
adult SET mentors (many with disabilities themselves) and^.t; 
high school students through internet communications tools,| 
a live-in summer study program at the university, and other^r: 
activities designed to motivate students with disabilities tou> 
consider a science or technology degree. t 

For example, the DO-IT Camper program hosts high schooES ' 
students with disabilities at summer camps, where they takB>r!|; ' 
special classes in how to use the Internet, howto prepare fof%;' 
college, and the exciting possibilities for them in a SETT ' 
career After camp, many of the kids become DO-IT Rali^. 
who pursue their interest in SET through regular electroni&^t54^’. 
communication and occasional visits with mentors and d^er^-:^ ^ 
students with disabilities from all over the world. DO-IT Palsiu.'; . 
undertake independent or team projects based on their I 

interests, turning to mentors for help. . ' 

Elementary school children are exposed to the role models 
through the DO-IT Show and Tell program, which sends SEE 
college students with disabilities into first-grade classrooms;;^-; 
to talk about their interests and to demonstrate assistiverr. 
technology, information access, and independent IMng snji£%^ - 

.. — '■’V' 

For example, Imke Durre, a doctoral student at the University%; /^| 
of Washington, brings along her computer that talks. 
she's blind. Durre uses a refreshable Braille display with herf;.. 
Speech output She demonstrates how she uses a carieToTA^r 
rmbility and brings along a child-size cane for the children toe%r; :, 
try. Exposure like this both encourages a child vyrith disabititiesBf;^:. I 
to consider a future in science or technology and helps tq:ri 
change a culture in which only nondisabled persons are^r^'^T^^ 
considered good candidates for SET careers. 



. 

The DO-IT program produces many teaching rnaterials andrr | 
techniques geared toward helping teachers actively eng^e^< ' 
students with disabilities in SET activities. The program hasfe^^ 
wwi numerous avyrards, including the 1997 Presidential 
• Award for Excellence in Science, Mathematics, 2 nd I 

Bigineering Mentoring. " 
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students have to educational resources, these students also attend impoverished 
schools in which they are the racial majority. A recent New York 7/mes article 
quoted the director of American Indian education at the Department of Education 



as saying, "We have schools that are literally falling down around the heads of 
Indian children."'* 



Data on the distribution of resources in schools ranging from expenditures. 



qualified-teaGhersrhi§h-quafity-eurrictjtumrand"CDmputer~equipmeni show ihai 
inner city, high poverty and high minority enrollment schools where African 
American and Hispanic students are concentrated consistently receive fewer 
resources than do schools that serve high percentages of white students. 

Although districts with the highest percentages of minority students have higher 
expenditures than those with the lowest percentages of minority students, when 
cost and student need adjustments are made, the relationship is reversed: districts 
with high percentages of minority students have lower expenditures because of 
lower buying power. 

High minority enrollment secondary schools also offer less extensive and less 
demanding science and mathematics programs, giving minority students fewer 
opportunities to take the courses necessary to help them pursue science and 
mathematics majors in college. Further, underrepresented minority students are 
disproportionately placed in lower track' courses and thus have less access to higher 
level courses, even when they are in schools that offer these courses. The negative 
effects of tracking are exacerbated in mathematics and science education because 
tracking affects not only the quality but also the quantity of courses that students 
may take. Over time, the effects of this practice compound and differences among 
tracks widen, as students who do not take prerequisite courses are excluded from 
more advanced classes. Figure 3 (p. 20) shows the unequal access that high 
minority enrollment schools have to qualified mathematics and science teachers, 
and the section on "Equal Access to Technology" (p. 23) details the differential 
access of high-poverty schools to technological learning tools. 

The shocking lack of educational resources experienced by underrepresented 
minority students affects both their achievement and participation in mathematics 
and science. Achievement and participation data tell us that it scarcely matters 
whether underrepresented students of color have an interest in SET careers. 
Because of the inadequate education received, low achievement levels often 
preclude their successfully attempting a SET career. 

African American and Hispanic students perform well below white and Asian 
students in science and mathematics, and while the gap is closing, it is closing 
slowly. Over half of underrepresented students of color" show less than "partial 
mastery" of science and mathematics at grades four, eight, and twelve as 
measured by NAEP, and while individual students of color possess superior 
mathematics skills, less than one-half of 1 percent of these students score at the 
advanced level of proficiency in mathematics on NAEP.'^ 



j Tracking is the practice of assigning, according to perceived ability level, groups of students to specific sets 
of courses (e.g., honors, vocational, academic). 

ii This term refers to African American, Hispanic, and American Indian students who are underrepresented in 
SET careers. 
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Nationally, fewer African American, Hispanic, and American Indian students 
take advanced mathemaiics and science courses than do white and Asian 
American students (see figure 2). And although underrepresented minority 
students are nearly 25 percent of the population, they are only 5 to 10 percent 
of AP test-takers in computer science, calculus, physics, chemistry, and biology. 

Students are not unaware of their poor preK-12 education. Nearly half of 



urban students taking the ACT express a strong need for assistance with their 



mathematics and study skills, and with making educational and career choices. 
And although Hispanic and African American eighth graders have been found to 
express more positive attitudes about mathematics and to be more involved in 
mathematics/computer clubs than white students, their interest in SET careers is 

I . I 20 

not as high. 



Figure 2. Advanced Placement Candidates, by Selected Subjects and Race/Ethnicity: 1996 



Computer Science AB 
Computer Sdenca A 
Calculus BC 
Calculus AB 

Physics C (electronics and magnetism) 
Physics C (mechanics) 
Physics B 
Chemistry 
Biology 



0% 



20 % 



40% 



60% 



80% 



■I White 

I 

■i'Minority 
100 % 



Soun»: Women. Minorities, and Persons with Disabilities In Science and Engineering: 1 998, NSR 1999. 






In sum, better preparation and more role models are needed for 
underrepresented minority students to develop both the skills and interest they 
need to participate in SET careers. 



Issues of Disability and SET Participation 



Very little information is available on the achievement and participation patterns of 
students with disabilities in SET. The absence of NAEP data on this group deprives 
us of comparable achievement data at the fourth-, eighth-, and twelfth- grade 
levels. It is known, however, that students with disabilities who plan to attend 
college score significantly lower on the SAT and ACT than do other students. 

These students also take fewer high school mathematics and science courses than 
other students and receive lower grades.^' Reasons for this lack of precollege 
preparation in mathematics and science vary, but include physical and attitudinal 
barriers. For example, it is often difficult for students with disabilities to access 
science equipment in middle and high school. In addition, as with girls, students 
with learning disabilities may be implicitly or explicitly discouraged from pursuing 
a SET education because of adult and peer perceptions of their abilities. 
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Rather than weed“ourstoctents‘ 



and discourage them from 
science classes, we must 
encourage and inspire them." 



France Cordova, Ph.D. 

Vice Chancellor for Research 
UC-Santa Barbara 
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The Educational System: 
Gatekeeper or Door to the Future? 



Free public education in the U.S., available as it is to all residents, 
can be a powerful mechanism to level the playing field for 
students from different socioeconomic levels and demographic 
characteristics. As~it now exists, however, the educational system” 



perpetuates inequality, as underrepresented minorities, women, 
and persons with disabilities have unequal access to educational 
resources. Report after report on the supply and quality of the 
workforce has called for the reform of the preK-12 education 
system as the most cost-effective way to increase the number 
of skilled adults in the future. Numerous efforts are currently 
underway at the local, state, and federal level to improve 
mathematics and science education. Improving teacher effectiveness, adopting 
national mathematics and science standards, and providing access to technology 
are critical to the reform efforts. 

Further, it has only been in recent years that early childhood development has 
been recognized as the true beginning of learning and, therefore, the beginning of 
workforce development. The Commission encourages the continued focus and 
thrust in early childhood development and its long-term impacts on learning. The 
Commission acknowledges the impact that child care centers, for example, have 
on the early learning capabilities of children and also recognizes the opportunity 
that early childhood learning presents for the creation of our future workforce. 

Teachers are Key 

Teacher effectiveness has been identified as the most important element in the com- 
plex equation that makes up a good education. Boosting teacher effectiveness can 
do more to improve education than any other single factor. Recent studies show that 
effective teachers help students at all achievement levels, regardless of the level of 
heterogeneity in their classrooms. Additionally, standardized test scores suggest that 
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teacher effects on student learning are additive and cumulative over grade levels. 



Figure 3. Public School Teachers of Mathematics and Science Without a Major or Certification in Class 
Subject School Year 1993-94 



Teacher credentials 

O Not Certified < Science 
■I Non-major - Science 
m Not Certified - Math 
S Non-major - Math 



0-4 5-19 20-49 50-100 

Percentage of minority students enrolled in school 



Source: U.S. Department of Education, NCES, The Condition of Education, 1998. 
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Good teaching is imperiled by a growing shortage of qualified teachers. 

The inability of some school districts to find adequately prepared teachers has led 
to the widespread practice of granting provisional certification to individuals who 
have not been adequately prepared to teach. Furthermore, a large shortfall 
in the teacher supply is expected to materialize 
in the 2000s, resulting in a need for at 
least 2 million newly hired public school teachers by 
2009.” This overall shortage will exacerbate the 
already critical shortage of mathematics and science 
teachers. Currently, because of this shortage, many 
who teach mathematics and science lack adequate 
preparation in these subject areas, a fact reflected 
by the TIMMS data. What's more, a large proportion 
of these poorly prepared teachers can be found in 
schools with large numbers of underrepresented 
minority students (Rgure 3).^ The implications of 
this situation are that underrepresented minority 
students are not getting the high-quality instruction 
they need to succeed in the pursuit of a SET 
education and career. 

The National Commission on Mathematics and 
Science Teaching for the Twenty-Rrst Century (the 
Glenn Commission) is addressing the issue of teacher 
quality and quantity in mathematics and science. 

The Glenn Commission is in the process of developing 
vitally important recommendations and corresponding 
action strategies to help ensure that sufficient highly 
skilled teachers enter and remain in mathematics and 
science teaching. 

Mathematics and Science 
Standards for All 

The emergence and widespread adoption of national 
standards in science and mathematics is an important 
development in K-12 education* The National Council 
of Teachers of Mathematics issued mathematics 
standards in 1989 (and revised them in 2000). In 1993, 

Project 2061 's Benchmarks for Science Literacy by the 
American Association for the Advancement of Science 
was released, followed in 1996 by the National 
Research Council's National Science Standards. 

These standards provide recommendations and 
guidelines for student learning, classroom practices, 
teacher professional development and overall organ- 
ization of educational systems. 



American fridians Song of Honor 

In one way. its a typical summer residential camp for 
high school students. There are water fights on the hottest: 
nights; fireside confessions of secrets, hopes, and dreams;^^: . 
a basketball game in which the students run the staff ihtbv > . 
the ground; and even a chance to build and erect a tipi.. : 

But in another way, the Scientific Knowledge for Indian r^ 

Learning and Leadership (SKiLL) program is more than just " 
summer fun. By providing American Indian high school ^ Ml 
students with the support they need to succeed academically^ . 

SKILL is fighting back against drop-out rates for reservation r 
school districts that are four times those of nontribal 
public schools. j- • • • 

In the eight years since the program's launch, nearly ^ 

90 percent of SKILL students are either still in high schoob . 
or have graduated and gone on to college. The average high ' . 
school GPA for SKiLL participants is 3.6, and all have shown. 
a marked gain in math skills. 

The program is a collaboration of the South Dakota SchboU<> 
of Mines and Technology (SOSM&T) and Oglala Lakota 
College, and is supported by NASA American Indian hi^K. 
school students from South Dakota and nearby states are 
eligible. Students enter the program the summer prior 
ninth grade, and return each year until they graduate fromT' 
high school. The curriculum emphasizes hands-on learning 
of math, engineering, and the sciences, as well as computers;v 
communication, and study skills. Follow-up activities durir^ ^ 
the school year include staff visits to reservation schobis,^£ ' 
support for science fair participation, and Web-baseid f 
instructional materials. Both SDSM&T and Oglala Lakbib v< 

College have been successful in recruiting girls — the sunm^f : 
camp typically hosts more female students than 

The networking and support offered by the faculty ands- C 
staff of SKILL are so effective that every year the students p,. , 
lobby SDSM&T administrators to make the program bnge ^ 
Many students say it's the best time they have all year? 

At graduation, there are always a few tears from those:whor: ' 
are going away to college. 

*SK)LI students earn the traditional honoring song C' 
presented at each year's graduation,* notes SDSM&Fsv' 
interim vice-president for student affairs, Francine CarfiponerB’ 

*And they are povi/erfui role models for the younger v 
generations who follow them.^ 
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Many or the strategies advocated by both the national mathematics and 
science standards, such as hands-on activities and cooperative learning, have been 
found to stimulate interest and understanding of science and technology for all 
students, including girls, underrepresented minorities, and persons with disabilities. 
There has been, however, little assessment of how implementation of the 
tanriarris— which varies widely from state to state — affects underrepresented 



Helping Teachers Help Girls 

Teachers are powerful instruments of 
change. At the nonprofit Washington 
Research Institute (WRl) in Seattle, staff 
members — professionals in the fields of 
education, psychology, social work, vocational 
education, and related areas — work to 
transform the way K-12 teachers-in-training 
learn howto encourage girls' persistence in 
science, mathematics, and technology. 
Starting in 1996, the agency began investing 
funds and staff resources in seven education 
colleges nationwide, helping them to form 
internal teams of faculty, administrators, 
students, and partner school principals and 
teachers. External mentors experienced in 
science, mathematics, and technology 
education as well as gender equity issues 
helped each team to assess the institution's 
need to improve or integrate material on 
gender bias in its teacher education program. 
Team leaders attended an initial seminar 
designed to foster their growth as effective 
advocates for change at their institution and 
all team members exchanged ideas through 
an electronic messaging list 
So far, the network has reached hundreds 
of student teachers and, through them, 
thousands of K-12 schoolchildren. By 
improving student teachers' gender 
equity skills before they reach the K-1 2 
classroom, WHI is transforming the way 
girls and young women first experience 
science and technology and helping to 
create a culture that nurtures the full range 
of girls' dreams. 



populations. Enforcement of these standards should ensure that 
underrepresented groups have access to the high-quality educa- 
tion and resources that are often lacking in schools where under- 
represented minorities tend to be enrolled, inherent in the stan- 
dards is the concept that all children can learn, given access to 
excellent and equal mathematics and science learning opportuni- 
ties that develop not only basic skills but also problem solving and 
conceptual thinking. Such opportunities include access to quality 
teachers, appropriate learning materials, universal access for 
disabled students and other resources, and sufficient higher level 
mathematics and science courses. For these and other reasons, 
the standards are a crucial tool by which to lift underrepresented 
populations into the ranks of the twenty-first century SET work- 
force, and policymakers at the local level must be stimulated to 
embrace and implement them. 

One way of ensuring equality of access to higher level mathe- 
matics and science courses is for schools to adopt a rigorous high 
school core curriculum where all students take the same, mostly 
academic courses. This practice, which was found to be a common 
characteristic distinguishing high-performing schools from others,* 
has been associated with higher achievement for students 
independent of race/ethnicity, gender, or income level.” A recent 
study found that a high school curriculum of high academic intensity 
and quality has a large positive impact on degree completion for 
students of all racial/ethnic groups, suggesting that African 
American and Hispanic students can succeed academically when 
provided with a high-quality education.* 

For nearly a decade, the National Science Foundation has 
promoted and undertaken systemic reform at the K-12 level to 
stimulate comprehensive reform that entails teacher preparation 
and development, quality student preparation, rigorous mathematics 
and science curriculum and performance standards for all students, 
effective governance, and the alignment of financial investments. 
Systemic initiatives implemented at state, urban, and rural levels 
across the nation and at many sites have positively affected the 
educational infrastructure. Students have been directly affected, especially in 
terms of gains in state and local assessment results, increases in overall mathe- 
matics and science course taking, and increases in advanced mathematics and sci- 
ence course enrollment. 
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The U.S. Department of Education, in partnership with other federal agencies 
and private industry, has recognized the need to develop specific strategies to 
overcome the SET gaps of students with disabilities. These strategies include 
designing multimedia curricula that are accessible, and that accommodate the 
varied physical and cognitive needs of children. In addition, the U.S. Office of 
Special Education has funded a number of programs to develop teaching approaches 
that-will^ctHtate-rTiathematicsrsciencerengtn'eefing, aniffechhology training for 
students with disabilities in grades K-12. The methods that emerge from these 
programs must be implemented nationwide if students with disabilities are to 
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emerge from high school prepared to pursue further education and careers in SET. 

Equal Access to Technology 

Education-related technology includes computers, calculators, and 
other tools that can enhance learning in mathematics and science. 

How many of our schools, however, are connected to the Internet 
or have enough computers to provide all students with exposure to 
the new technologies? The U.S. Department of Commerce has 
coined the phrase "the digital divide" to describe the dangerous 
split between those with access to new technologies and those 
without. Recent data on the digital divide show that under- 
represented minorities, low-income persons, less educated 
individuals, and children of single-parent households, particularly 
in rural areas or central cities, are among those most lacking in 
access to information resources.^' 

Having a computer in the home gives children a head start in using computers 
in the classroom while also supporting their after-school learning. Children's access 
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to a computer at home has increased substantially in recent years. By 1997 
almost half of all students had a computer available at home. However, white 
children were significantly more likely to have a computer at home (61 percent) 
than were African American (24 percent) or Hispanic children (23 percent). 

Family income also had a strong correlation with computer presence in the 
household. For example, just 20 percent of children from families with incomes 
under $25,000 had a computer, compared to 88 percent of those with family 
incomes above $75,000. Although boys were no more likely than girls to have a 
computer at home or to use it, 42 percent of girls used the household computer for 
word processing compared to 36 percent of boys, while 79 percent of girls played 
games on the home computer compared with 86 percent of boys. 

Common computer applications appear to be linked to the differences in 
technology between boys and girls. The violent and aggressive games that boys 
frequently play on both home and school computers tend not to appeal to girls. 

It has been suggested that these games involve a small set of skills which boys 
seem to enjoy mastering by playing the games repeatedly, while girls seem to 
become bored with the repetitiveness. Unfortunately, the way computers are 
presented to many high school students is through these games. 




Every time a teacher defers to 
a boy for computer assistance 
. . . we are telling our daughters 
that computers aren't for them. 
We're sowing seeds of doubt." 

Roberta Furger 

Author, Does Jane Compute? 

Preserving Our Daughters' 
Place in the Cyber Revolution 
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Figure 4. Percent of Public School Instructional Classrooms With Internet Access by Percent of Students 
Eligible for Free or Reduced-Price School Lunch: Selected Years 1994 to 1999 



80% — 




1994 1996 1998 1999 

Schools with concontrations of poverty, u defined by percenud^ students eligible for free or reducad-price lunch 
I Less than 1 1 perx»nt ■ 11 to 30 percent 31 to 49 percent ' 50 to 70 percent ■ 71 percent or more 



Sounx: Internet Access in U.S. Public Schools and Classrooms: 1994-93 (NCES 2000-086). 



School is where most students, regardless of race/ethnicity, gender, or disability 
status can use computers. The percentage of schools connected to the Internet has 
increased from 35 percent in 1994 to 95 percent in 1999. And the percentage of 
U.S. public school instructional classrooms connected to the Internet rose 
dramatically from 3 percent in 1994 to 63 percent in 1999.^ Despite this surge in 
Internet connections, disturbing differences remain in terms of Internet access in 
instructional classrooms. For example, in 1999, only 39 percent of instructional 
classrooms had Internet connections in schools with high concentrations of poverty 
(defined by 71 percent or more students being eligible for free or reduced-price 
lunch). In fact, no increases in Internet connections were recorded in these schools 
from 1998 to 1999, while there were increases in schools with lower 
concentrations of poverty (see Figure 4). 

Data also show that schools with the highest concentration of poverty had 
more students per instructional computer with Internet access than schools with 
the lowest concentration of poverty (see Figure 5). Because schools with the highest 
concentrations of poverty are the ones most likely to educate low-income minority 
students, these students are being denied equal access to technological learning 
tools that are important for high-quality mathematics and science education and 
subsequent entry into a SET field. 



The Precollege Challenge 



Increasing the participation of women, underrepresented minorities, and persons 
with disabilities in SET fields must begin with adequate preschool education and 
continue through high school. It will require different strategies for each underrep- 
resented group, but a common thread is the need for improvement in mathematics 
and science education for all of these students. Student interest in mathematics 
and science must be stimulated; strong cum’cula and high expectations must be 
the norm; committed teachers and technological tools must be provided; and 
students must be attracted to SET careers before they can enter into and 
persevere in the SET pipeline. 
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Rgure 5. Ratio of Students per instructional Computer with Internet Access in Public Schools, by 
Percent of Students Eligible for Free or Reduced-Price School Lunch: 1938-1999 
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Source: Internet Access in U.S. Public Schools and Classrooms: /994-S9 (NCES 2000-086). 

Because of the long-term nature of payoffs from systemic education reform, 
short-term solutions to the national shortage of SET workers must be implemented. 
Such solutions include programs that provide academic enrichment in mathematics 
and science to precollege students, as well as informal science programs that help 
students to see mathematics and science as interesting and fun. Intervention 
programs targeted at women, underrepresented minorities, and persons with 
disabilities in high school have been shown to quickly increase the number of 
students in SET college programs.^ Given the programs' success in helping 
women, underrepresented minorities, and persons with disabilities to overcome 
the barriers to SET participation, it is time for these approaches to be institutional- 
ized and made part of the mainstream so that all students can benefit from them. 

The Commission supports precollege reform efforts now underway that focus 
on better preparation, added support, and professional development of teachers; 
that recognize the ability of all students to learn mathematics and science; that 
demand higher mathematics and science curriculum and performance standards 
for all students; and that promote for all students equal access to technology — 
both instructive and, in the case of students with disabilities, assistive. 

Precoliege Recommendation 

The Commission recommends the adoption and implementation of 
comprehensive high-quality education standards, at the state level, 
concerning mathematics and science curricula, mathematics and science 
teacher qualifications (as recommended by the Glenn Commission), 
technological assets, built environments, assistive technologies, and 
physical infrastructure. 

>- The National Commission on Mathematics and Science Teaching for the 
Twenty-Rrst Century (the Glenn Commission) is addressing issues related to the 
national shortage of qualified mathematics and science teachers, and is creat- 
ing action strategies to improve the quality of teaching in mathematics and sci- 
ence at all grade levels nationwide, and to ensure that an adequate supply of 
highly skilled mathematics and science educators enter and remain in teaching. 
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'>■ The Commission recommends that all states adopt and enact legislation 
requiring school districts to collect achievement data on students 
disaggregated by socioeconomic status, limited English proficiency, 
disability status, race/ethnicity, and sex, and should hold districts, school 
boards, and schools accountable for the success of all subgroups in meeting 
state achievement standards. 
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If students were fearless in math when entering college, the science courses 
wouldn't be so difficult and unattractive. It cannot be stressed enough that 
proper . . .course preparation in mathematics and science [is] cnicial. " 

Mariana Loya 

EncflneerinQ Student. University of Washington 
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More than ever before, the ticket to a skilled job and economic 
well-being is higher education. An Educational Testing Service 
As study estimates that 86 percent of high-tech jobs require at 
" least some college education.' Jobs that require an asso- 
ciate's degree or higher are projected to grow faster than the 
average for all occupations. Bachelor's degree proficiency will 
grow almost twice as fast as the overall average, and the 
three fastest growing occupations — all computer-related — 
require at least a bachelor's degree. 

This news comes at a time when enrollments in many 
science and engineering majors are declining among U.S. 
students. In 1997, U.S. universities awarded just 44 percent 
of doctorates in engineering and 52 percent of doctorates in 
physics to U.S. citizens. This is the first year since 1980 that the 
number of science and engineering doctorates had declined. 
Equally disappointing, in comparing the first Women, Minorities, and Persons with 
Disabiiities in Science and Engineering report of 1982 with the latest edition for 
the year 2000, it is noticeable that at least one finding has not changed: the 
relatively small percentages of these groups that are earning science and 
engineering degrees. 

Examination of the SET pipeline includes high school completion rates of 
women, underrepresented minorities, and persons with disabilities and the 
progress of these groups through higher education ending with the Ph.D. 

(&«. J Women and men have similar graduation rates, with women being slightly more 
likely to graduate from high school than their male counterparts (90 percent of 
women versus 87 percent of men). On the other hand, Hispanics, African 
Americans, and American Indians have lower high school graduation rates than 
whites (see Figure 1 ) but have shown marked increases over the past 30 years. 

In 1971, only 59 percent of these minority groups had completed high school, as 
compared to 82 percent for whites. By 1998, 88 percent of African Americans had 
achieved their secondary school degrees, compared to 94 percent of whites. While 
still not on par with whites, African Americans have made strides in high school 
that warrant continued and expanded support. 
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Figure 1. Percentage of 25 to 29 Year Olds With a High School Diploma or Higher, by 
Race/Ethnicity and Nativity: March 1998 



100 r- 



80 - 




HiWMt*. non*Hitpank 
Black, non-Ht«panic 
Z^Hi^wnic 



l&B 






Total* 



Bom outside 50 states 
and DC 



Bom in 50 states 
and DC 



* Includes a small proportion for 
whom countrY of origin is 
unknown, 

•* Includes racial/ethnic groups 
other than those listed. 

NOTE: People bom in Puerto Rico and 
the U.S. territories are grouped with 
those bom in other countries. . 






Source; U.S. Department of Commerce. U5. Census Bureau, March Current Population Survey, 1 998. 

The most recent data (1990) show that the high school graduation rate of American 
Indians (66 percent) is significantly lower than that of whites (78 percent). 

IVIore recent data are needed to determine whether American Indian students are 
still lagging behind other groups in finishing high school, but anecdotal evidence is 
not encouraging. Students with disabilities are another group struggling to improve 
graduation rates, in 1994, 72 percent of students with disabilities versus 
84 percent of students without disabilities received a high school diploma. 

At 63 percent in 1998, Hispanics have the lowest high school completion 
rates among these groups, showing little change since 1982. Some of this can be 
attributed to the large number of foreign-bom Hispanics in this age range who 
entered the U.S. without a high school diploma. Excluding the foreign bom, high 
school graduation rates for U.S.-born Hispanics increases to 83 percent, a better 
rate but still lower than the 94 percent graduation rates for whites. There is little 
consensus on the reasons for the relatively low rate of high school completion 
among Hispanics overall, but some researchers point to the value often placed in 
Hispanic communities on young adults' contribution to the family finances, as well 
as language barriers that discourage success in school. These data highlight the 
need for programs that specifically target Hispanic youth. 

Intenlion to Major in SET 

Among those students who graduate from high school and enroll in college, 
how many express an interest in pursuing a SET degree? in a 1998 survey of first- 
year students in four-year colleges and universities, one-third of white, African 
American, Hispanic, and American Indian students, and 43 percent of Asian 
students, had intentions of majoring in science and engineering. 

Students with disabilities are as likely as students without disabilities to 
intend science and engineering majors. One study found that 30 percent of 
students with disabilities expressed an interest in a SET major, and while they 
were underrepresented in life sciences, physical sciences, and math, these 
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students enrolled in slightly higher percentages than those without disabilities in 
computer/information science and engineering majors.* These data show that 
there is at least a similar level of interest in SET fields among first-year students 
as a whole — except when it comes to gender. 

No matter what their race, ethnicity, or physical ability, women are significantly 
less likely than men to intend a SET major. This means that right at the start of 
heirtollege-eareefSrwonTefrvvith-OTwvithoutxtisatjilities^aTi^from all different 
racial/ethnic groups are opting out of the education they need to succeed as 
scientists or engineers. 

Whos Left in the SET Pipeline? 

Col^ge Degree Completion 

Figure 2 illustrates the data on bachelor's and graduate SET degrees relative to 
the population as a whole, the college age population, and the workforce. The data 
illustrate that white women, American Indians, and especially African Americans 
and Hispanics of both sexes are underrepresented as science and engineering 
degree recipients at all levels, given their representation in the college-age 
population. On the other hand, the proportion of white males and Asians earning 
SET degrees and working in these fields is greater than their proportion of the 
college-age population, especially for Asian males. (References to science and 
engineering [S&E] degree attainment in subsequent sections will correspond 
to Figure 2.) 



Hgure 2. Percentage of Population, College-Age Population, S&E Bachelor's Degrees Awarded, S&E 
Masters Degrees Awarded, S&E Ph.D. Degrees Awarded, S&E Workforce, 1997* 
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•Figures for doctoral degrees only are for 1998. 

Source: Population Estimates Program. Population Division. U.S. Census Bureau. 

Tabulations by National Science Foundation/Science Resources Studies; Data from Department of Education. National Center for Education 
Statistics, Integrated Postsecondary Data System. Completions Survey, and Survey of Earned Doctorates. 
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Bachelor's Degree Completion in Science and Engineering 
Overall, about one-third of all bachelor's degrees are earned in science and engi- 
neering fields. At 37 percent in 1997, women earned a little over one-third of all 
seienee-and-engineertng4Dachelor'sdegreesrWhile'Sttfl 



An Entry Point for 
Students with Disabilities 

How can employers who are open to the idea of 
hiring SET workers with disabilities find potential 
candidates? One way is through the American 
Association for the Advancement of Science (AAAS) 
program, ENTRY POINT! 

AAAS acts as the broker between undergraduate 
and graduate SET students with disabilities and 
prospective employers, chiefly the programs top 
partners, NASA and IBM. Drawing on strong connections 
to campuses and disability-related services, AAAS 
conducts a nationwide search for talented students 
with disabilities who are majoring in technical fields. 
Selected students embark on summer internships 
featuring mentors, assistive technology, and other 
necessary accommodations provided by the employer. 
Students receive exceptional support toward establishing 
a SET career employers get access to a talented pool 
of potential employees. 

In 1999, there were fifty-four students in the ENTRY 
POINT! program, up from six in 1996. A significant 
number of underrepresented minority students have 
participated in the program, including Toya Barms. 
Barms, who is hearing impaired, studied physics and 
aerospace engineering at Spelman College in Atlanta, 
Georgia, before moving on to Georgia Tech. She 
interned at the NASA Langley Research Center in 
Hampton, Virginia. Another participant has been Tim 
Scamporinno, who studied computer science at Sonoma 
State University in California, formerly an intern at IBM 
in San Jose, Scamporinno, a wheelchair rider, now 
works full time at IBM. 

'ENTRY POINT! has given me the opportunity to 
demonstrate my technical knowledge in a very 
challenging position at IBM,' says Scamporinno. As a 
result, my talents have been recognized, not overshad- 
owed by my disability, as has been the case when 1 
attempted to seek employment on my own.' 

The program, he says, allowed him to 'rise above 
the discrimination and close the gap betiween being 
a student and becoming a professional.' 



below parity, this figure reflects a trend in which women 
have been earning an increasing percentage of such 
degrees. Exceptions of concern are engineering, comput- 
er science, and physics. After reaching a high of 37 per- 
cent in 1 984 in computer science, the number of women 
in this important field dropped to 27 percent in 1997.6 
Women have traditionally been underrepresented in engi- 
neering and physics, and the growth in number of bache- 
lor's degrees in these fields has been very slow. In 1985, 
women earned 15 percent of the bachelor's degrees in 
engineering: by 1996, this number had increased to only 
18 percent. Similarly, women earned 14 percent of the 
bachelor's degrees in physics in 1985, and that number 
increased to only 18 percent by 1996. The growth in 
these fields has been almost stagnant.7 True parity 
would raise the proportion of SET degrees earned by 
women to half. 

While women of all backgrounds earn fewer SET 
bachelors degrees than men, there are differences 
among women in terms of race and ethnicity. In 1997, 
African American, Hispanic, and American Indian women 
were much more severely underrepresented than white 
women compared to their presence in the college-age 
population: Asian women were overrepresented. 

Although women in general are less likely than their 
male counterparts to enroll in college with the intention 
of studying a science-related field, those who do settle 
on SET are more likely than men to have graduated 
within five years. Of students who entered a bachelors 
degree program in 1987, 76 percent of women and 70 
percent of men had earned a bachelor's degree by 1992. 

Lack of financial and academic support influences the 
completion rates of all students, particularly underrepre- 
sented minority students, who on average face a more 
severe financial burden in paying for college. According 
to the U.S. Department of Education's Baccalaureate and 
fleyood study, SET graduation rates differed within 
racial/ethnic groups, as well as by sex. 
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>■ Among women, graduation rates were fairly similar, with white women, at 

78 percent, having the highest rates as compared with their African American 
(71 percent), Asian (70 percent), and Hispanic (68 percent) counterparts. 

Among men, African Americans and Hispanics were far less likely than white 
males to graduate from college within five years. Of all male students 
entering a bachelor's degree pr ogram in 1987, 71 percent of white students, 

79 percent of Asian students, 51 percent of African American students, 
and 52 percent of Hispanic students earned their degree by 1992. 

>■ Small sample sizes do not permit reporting of data on American Indians.^ 

Another study conducted by The National Action Council for Minorities in 
Engineering (NACME) focused on the graduation rates of engineering students by 
race/ethnicity. The study found that 37 percent of underrepresented minority first- 
year engineering students were retained through graduation, while 68.3 percent of 
their nonminority counterparts graduated. Disaggregating the data further, it was 
found that African American and American Indian engineering students had much 
lower graduation rates (32 percent and 34 percent, respectively) than did Hispanics 
(45 percent). 

The most common barriers to completion faced by students with disabilities 
are the faculty's negative predisposition to students' accommodation needs; 
conflicting policies between the financial and educational systems; and actual 
disability limitations.'” These barriers contribute to students with disabilities being 
less likely than those without to be enrolled in or to have completed a SET 
bachelor's degree within five years (53 percent versus 64 percent). 

Higher Attrition Rates for Underrepresented Groups 

Not only are women and underrepresented minorities less likely than white men 

and Asians to major in a SET field, but once there, they are more likely to switch to 

nonscience majors. A greater proportion of women switch out of SET majors than 

men relative to their representation in the SET major population. Reasons cited 

for this higher proportional attrition rate among women SET students include: more 

interest in a non-SET major; poor quality of SET teaching; an inflexible curriculum; 

lack of role models; stereotyping of science and engineering as "male" fields; 

experiences of gender bias; distaste for the competitive nature of science and 

engineering education; psychological alienation; an inability to obtain adequate 

12 

academic guidance or advice; and low faculty expectations. 

African American and Hispanic students are more likely than white and Asian 
students to drop out of college entirely. Reasons for these higher attrition rates 
— especially for students in SET — include financial difficulties, poor precollege 
preparation, low expectations from faculty, poor quality of teaching, and an 
inflexible curriculum. 

Declining Enrollment Among Underrepresented 
Minorities in Engineering 

Recent declines in engineering enrollment among underrepresented minority 
students, which exceed a similar decline among nonminority students, are 
particularly disturbing. The number of underrepresented minorities enrolled as 
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full-time first-year students in engineering declined by 5 percent overall from 1992 
to 1996. The loss among Hispanics was relatively light though still disturbing (a 3 
percent drop between 1991 and 1996),’^ but African American enrollment fell by 
16 percent. Although recent data from the Engineering Workforce Commission is 
more encouraging — African American engineering enrollment jumped by more 
than 8 percent between 1997 and 1998 — it is not clear whether the overall down- 
-ward-trend-bas4)eeo-feveFsedras4998-first-yearsturfenrrenrottmeTit was still 
considerably lower than it was in 1992. 

The declines do not seem to be associated with changes in college participation 
rates, smaller numbers of qualified high school graduates, decreases in the numbers 
of 18-year-olds, or any other demographic shifts. Instead, they may reflect a shift in 
the values, interests, and career choices of students.’^ Given the growing need for 
skilled engineers, however, reasons for the decline should be vigorously explored 
and countered. 



Assessment Alternative Yields Strong 
Minority Engineering Students 

In the mid 1990s, as the anti-affirmative action movement 
pushed universities to rely increasingly on one-dimensional 
measures of academic potential, such as SATs, the National 
Action Council for Minorities In Engineering (NACME) 
developed the Engineering Vanguard Program. Recognizing 
that many extraordinary students from inner city schools and 
educationally disadvantaged backgrounds are deprived of the 
opportunity to develop skills measured by these one-dimensionai 
gauges, NACME established more authentic criteria for 
selecting students for the program. 

NACME assesses content knowledge, mathematics 
problem-solving behaviors, and critical-thinking skills by engag- 
ing students in a comprehensive, performance-based process. 
Students are taught new concepts and invited to solve com- 
plex problems, working in collaborative teams. Participating 
students are evaluated on their ideas, creativity, and approach- 
es to solving unfamiliar problems, exactly the competencies 
that make for successful engineers. 

Through this highly interactive assessment along with 
in-depth individual Interviews, NACME assembles cohorts 
of Vanguard scholars who might otherwise be inadmissible 
to participating universities. To bridge the gap between the 
courses available in inner city schools and the preparation 
that students are presumed to have on matriculation at an 
engineering institution, all Vanguard students participate in 
rigorous, intensely focused academic workshops during their 
senior year in high school. By the program's ertd, students 
coalesce into high-functioning, academic teams. And as 



teams. Vanguard scholars enroll in engineering schools that 
have prior agreements with NACME to use Vanguard 
assessment in the admissions process. 

Selected Vanguard scholars are offered full tuition and 
housing scholarships to one of 10 participating universities 
with engineering programs, including Drexei University, 
Rensselaer Polytechnic Institute, and Texas A&M University. 
Currently, NACME runs the program at high schools in under- 
served communities in metropolitan New York, northern 
New Jersey, Houston, Philadelphia, and Rochester. Plans are 
to expand the program to Alaska, California, Colorado, and 
Rhode Island by the end of 2000. 

Participating institutions benefit from the rapid infusion of 
a richly diverse group of students who are uniquely and 
rigorously prepared to succeed Although nationally, fewer 
than 36 percent of the minority freshmen who enter engineering 
programs graduate with an engineering degree, student 
persistence over the six years that Vanguard has been in 
existence stands at 98 percent What's more, their combined 
GPAs average 3.0, with about one-quarter of the students 
achieving a GPA above 3.5. 

In posting such results, NACME has exploded traditional 
assumptions about student potential and developed tools 
that are much more effective than standardized tests and 
grades in predicting achievement for students from widely 
varying backgrounds. Equally important, through Vanguard, 
NACME has introduced accelerated techniques that quickly 
develop academic competency, allowing students from 
nontraditional educational experiences to excel in the 
engineering environment 
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The Role of Two-Year Colleges 

Approximately 44 percent of all U.S. undergraduates enroll in two-year colleges. 
This enrollment contains a large percentage of underrepresented groups: 

Women were 57 percent of the total enrollment in 1996. the same level 
as in 1990; 



Over half— 54 percenrand^percentrrespectiveiy^of-Htspanic-and 

American Indian undergraduates are enrolled in two-year colleges (1996); and 



Forty-six percent of African Americans, 45 percent of Asians, 

and 42 percent of whites in higher education are enrolled in 

these institutions. 

Although relatively few students complete their associate's 
degrees and even fewer seek degrees in science and engineering 
from the two-year colleges (the two most popular fields being 
computer science and engineering technology), many students 
transfer to four-year colleges. 

Given the large numbers of U.S. students — many of them 
women, underrepresented minorities, and persons with 
disabilities — whose first attempt at a postsecondary education is 
a more accessible two-year college, these colleges can provide the 
foundation for college degrees and entry into the nation's skilled 
workforce. Policies that eliminate barriers for potential SET majors 
to transfer to four-year institutions could be especially fruitful, both 
for short- and long-term needs. Twenty-six percent of all students 
at two-year colleges, regardless of major, who begin their under- 
graduate careers in a two-year college transfer to four-year 
institutions. These transfer students complete their bachelor's 
degrees at a rate of more than 70 percent. Of persons who 
earned science and engineering bachelor's degrees in 1995 and 
1996, 14 percent of women and 13 percent of men had earned 
associate's degrees. For minorities, these figures were: 12 percent 
of Asians, 1 1 percent of African Americans, 1 5 percent of 
Hispanics, and 20 percent of American Indians. Twenty-three 
percent of disabled science and engineering bachelor's degree 
recipients had associate degrees as compared to 13 percent of 
those without disabilities. 

The Role of Minority-Serving institutions (MSIs) 
Minority-serving institutions (MSIs) also play an important role in 
nurturing the talent of underrepresented minority students. 
Although the vast majority of these students now attend 
predominantly white institutions of higher education (PWls), MSIs 
provide models of successful approaches of educating underrepre- 
sented minoritystudents. 



CoirmiTiity Colleges Rise 
to the Ch2&Tige 
Among the many programs cited by the 
American Association of Community 
Colleges (AACC) as working to open SET 
doors to women, underrepresented minori- 
ties, and persons with disabilities is the 
Advanced Technology Education (ATE) pro- 
gram, funded by the National Science 
Foundation. Working primarily through two- 
year colleges, ATE projects provide students, 
and faculty with stronger technical curricula 
geared toward high-technology fields. For- 
example, an ATE project at Northwest Indian 
College has enrolled 23 American Indians, 
eight of them women, in an environmental: ^ 
and natural resource management degree 
program. . 

Community colleges also partner with ; 
corporate America. Through the AACCs 
Working Connections Project, Microsoft 
provided a $7 million grant in addition to 
$18.5 million In software, to increase the 
number of underrepresented students in 
information technology careers. And in • 
SPRINTs hometown of Kansas City, 

Missouri, the Metropolitan Community 
Colleges and local agencies collaborate 
with the telecommunications giant to 
provide scholarships, tutoring, and other , 
support to ethnic minorities in engineering. . 
‘Bringing these underrepresented individuals 
into the emerging mainstream of 'smart- - 
jobs is not only a matter of equity,” 
observes David R. Pierce. AACCTs president . 
and CEO. It is also crucial to avoid the 
schism in our society that lack of accesS'^ 
and technical skills will inevitably mean in 
a Knowledge Age.' \ 
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For example, Historically Black Colleges and Universities (HBCUs) have played 
a significant role in the production of African American science and engineering 
degree recipients. Of African Americans earning bachelors degrees in SET fields 
in 1996, 31 percent received them at HBCUs. Furthermore, a high percentage 
of African Americans who go on to earn advanced degrees in science fields 
received their baccalaureate degrees at HBCUs.” Of African Americans earning 










Pioneering Women in 
Engineering 

Launched in 1969, Purdue University's 
Women in Engineering Program was the 
_first of its kind in the United States. 

During the program's first ten years, the 
number of women enrolled in the Schools 
of Engineering jumped from forty-three (less 
than 1 percent of the total) to 995 (1 5 per- 
cent). Today 22 percent of engineering stu- 
dents at Purdue are women and they com- 
prise 25 percent of ail undergraduate engi- 
neering degrees earned at the university, 
compared to 18 percent nationally. 

What is the secret to Purdue's success? 

Its multifaceted approach includes campus 
climate workshops, which use interactive 
theater as a way to engage teaching 
assistants and faculty in learning to create 
a productive classroom climate for a diverse 
range of students; mentoring programs that 
match women further along in their 
engineering education with women further 
back in the pipeline; and the establishment 
of on- and off-campus living units for 
undergraduate women pursuing an 
engineering degree. 

These and other retention efforts provide 
motivational career information, use role 
models to dispel negative stereotypes; offer 
hands-on experiences with computer and 
other devices (the kind of tinkering that 
girls tend to be discouraged from); create 
opportunities for women students to interact 
socially and educationally; and involve 
women students in program development 
The result more young women have earned 
engineering degrees from Purdue University 
than from any other college or university in 
the country. 



octorates in the sciences between T97b and T992, more than halfofTFie 
biologists, slightly less than half of the physical scientists, and more than two- 
fifths of the mathematicians and computer scientists had 
baccalaureate origins in HBCUs. 

Hispanic-sen/ing institutions (HSIs) and tribal colleges and 
universities (TCUs), though important educational institutions for 
Hispanic and American Indian students, respectively, do not sen/e 
as large sources for SET bachelors degrees. HSIs and TCUs are 
located in regions where the groups they serve are most 
concentrated. For Hispanics, these are California, Texas, and 
Puerto Rico. Many Hispanic Americans enroll in HSIs, yet only 69 
out of the 220 existing HSIs have engineering programs (45 out of 

19 

175 two-year institutions and 24 out of 49 four-year institutions). 
This situation leaves many Hispanics without the option of 
pursuing an engineering education. 

Similarly, SET educational programs are lacking at many 
TCUs. California, Oklahoma, and Colorado are home to most tribal 
colleges. HSIs provided 20 percent of all SET bachelors degrees 
awarded to Hispanics in 1996; for American Indians, TCUs 
awarded only 1 percent. While it is imperative that federal and 
state governments invest in the development and strengthening 
of SET programs at HSIs and TCUs, continued investment is also 
essential to those predominately white institutions (PWls) that 
currently produce the largest numbers of underrepresented 
minorities with undergraduate SET degrees. 



GraiJuate School: 'A Mixed Report ? | 

Graduate School Enrollment 

Although overall graduate enrollments increased nearly 4 percent 
from 1992 to 1996, the number of graduate students in SET 
degree programs has been declining steadily — about 2 percent 
from 1996 to 1997, the fourth consecutive year in which a decline 
occurred. This is an alarming development given that a nation's 
economic advantage comes more and more from technical 
innovations and the competitive application of knowledge.20 
When taking a closer look at this picture with regard to women, 
underrepresented minorities, and persons with disabilities, it is 
important to distinguish between relative values and trends. 
While some trends may be encouraging, the relative numbers of 
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underrepresented persons in SET graduate programs remains disappointing. For 
example, the percentage of women among graduate SET students has increased 
slightly in recent years while male enrollment has declined after a peak in 1992. 

But in 1 997, women constituted only about 39 percent of the students in graduate 
SET programs — still far short of parity. 

The numbers of African American, Hispanic, American Indian, and Asian 
graduate students have increased since 1982. Although white SET graduate 
enrollment numters increased overall between 1982 and 1997, they suffered a 
drop between 1993 and 1997. Once again, while the trend for underrepresented 
minorities in SET graduate program is positive, their numbers relative to whites 
are still disappointing. 

Data on trends in graduate enrollment of students with disabilities are not 

available. We do know, however, that college graduates with disabilities are equally 

as likely as those without disabilities to enroll in graduate school within a year 

after graduating from college.^' Information from the 1996 National Postsecondary 

Student Aid Study reveals that about 3 percent of graduate students studying in all 

fields reported a disability. Lower percentages of graduate students with 

disabilities than of those without were in life and physical sciences, engineering, 

22 

computer sciences, and mathematics in 1996. 

Graduate Degree Attainment 

Factors that influence graduate degree attainment are many and may be 
somewhat similar for different underrepresented groups in SET. There are 
factors, however, that are specific to individual groups. Women's retention and 
graduation in SET graduate programs are affected by their interaction with faculty, 
integration into the department (versus isolation), attitudes regarding marriage and 
child-bearing, demands of family, the nature of the discipline, lack of role models 
and mentors, and lack of female faculty." Factors that affect the persistence and 
completion of underrepresented minority graduate students in SET are similar to 
those that affect women, with additional factors being the greater need for 

24 

financial assistance, lack of peer support, and lack of minority faculty. The 
completion rates of students with disabilities in SET are particularly affected by 
a lack of access to individualized assistive technology, modification of programs 
and materials, and personal assistance. 

The number and percentage of women earning master's degrees in science 
and engineering fields have risen steadily since 1966, while men's degrees in 
these fields showed little increase. The overall increase for women, however, 
masks some hard facts; 

The 31 percent of SET master's degrees granted to women who were U.S. 
citizens and permanent residents in 1997 represents a smaller percentage 
than the same group earned of bachelor's degrees (37 percent) in these fields; 

There is variation in the distribution of master's degrees to women among 
fields within science and engineering. For example, women earn the highest 
percentage of SET master's degrees in the life sciences (37 percent) and the 
lowest in engineering (19 percent); and 
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~>- Both the numbers and percentages of master's degrees to women in mathe- 
matics and computer science have remained relatively stagnant since the late 
1980s (see the following "Special Issues" section). 

In terms of doctoral degrees in SET, both the number and percentage of 
women earning these degrees have risen steadily since 1966. Yet in 1998, women 
still earned less than one-third of all science and engineering doctoral degrees. 

Turning to underrepresented minorities, the number and percentages of 
master's degrees in science and engineering granted to all racial/ethnic groups 
increased in the 1990s. These increases occurred in most major science and 
engineering fields, except for computer science and physical sciences. Of all 
doctorates earned in SET by U.S. citizens and permanent residents in 1998: 

>► African Americans earned 304 (2.5 percent); 

Hispanics 425 (3.5 percent); 

>► American Indians 53 (less than 1 percent); 

>► Asians 1 ,804 (1 5 percent); and 

Whites 9,1 00 (75.5 percent). 

Clearly there is work to do in this area, despite the fact that the number of 
doctoral degrees granted to minority students increased between 1975 and 1998. 

No data are available for master's degrees granted to persons with disabilities. 
This group, however, earned about 4 percent of the total science and engineering 
doctoral degrees awarded in 1998. Disabled SET doctoral recipients increased 78 
percent (from 200 to 355) from 1989 to 1995.” 

There are few efforts that directly target the retention of underrepresented 
minority, women, and disabled graduate students in SET. The programs that do 
exist usually focus on recruitment and/or financial support rather than interactive 
support programs. For students with physical disabilities, there is rarely a specific 
program focused on removing barriers; the disabled student services (DSS) office 
is the primary source of assistance. Furthermore, students with physical disabilities 
who major in SET may find that the DSS at their institution may not have encoun- 
tered their specific needs before, especially in lab courses or when specific tech- 
nologies or services are required. 

-GpeciaT 

Adequate Preparation in High School 
A high-quality academic curriculum in high school has a pronounced impact on 
bachelor's degree completion of all groups of students. In fact, a recent study 
showed that the highest level of mathematics studied in high school had the 
strongest continuing influence on undergraduate degree completion for all students, 
regardless of race/ethnicity, thus demonstrating that underrepresented minority 
students can succeed, given high-quality preparation in high school. Flowever, as 
has been discussed, various socioeconomic factors limit access to higher level 
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science and mathematics courses in high school. With poor preparation, their lower 
levels of persistence in college are not surprising. 

Financial Aid 

The availability of financial aid at both the undergraduate and graduate levels has 
been tied to all students' decisions to enroll in postsecondary education, choose a 
specific major, and complete a degree.^' As one might imagine, students are more 









likely to enroll in and complete college if financial aid is available to them. The 
availability of financial aid is especially critical for underrepresented minority 
students, who as a demographic group tend to have lower incomes than the body 
of white students. A study by NACME revealed that meeting the financial need of 
underrepresented minority engineering students is a key factor in addressing the 
problem of attrition. A study by the U.S. General Accounting Office (GAO) came 

30 

up with a similar conclusion for students from low-income families. Another GAO 
study showed that providing students with scholarship aid (as opposed to loans, 
which must be paid back) has a dramatic impact on the retention of low-income 
students. Among students from the poorest families, a shift of just $1,000 worth of 
assistance from scholarship aid to a loan reduces the probability of graduation by 
17 percent. 

How much and what kind of financial aid is available to students, especially 
women, underrepresented minorities, and disabled students? The most important 
change in federal student aid policy occurred twenty-five years ago and involved a 
drastic shift from a grants-based to a loan-based system (see Figure 3). In the last 
ten years, loan aid more than doubled compared to a two-thirds increase in grant 

32 

aid. During this period total aid increased approximately 85 percent in constant 
dollars, but the growing reliance on loan programs was responsible for two-thirds 
of the increase. 
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Figure 3. Estimated Student Aid by Source for Academic Year 1998-99 (Current Dollars in Billions) 

Total Aid Awarded ($64.1) 



Institutional and 
Other Grants 



($ 12 . 2 ) 



State Grant 
Programs ($3.5) 



Other Federal 
Programs ($2.4) 



Source: Trends in Student Aid. the College Board, 1999. 
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BEST COPY AVAILABLE 

45 





ACCESS TO HIGHER EDUCATION 



ill 

,t,iH 



Although recent increases in the Pell Grant appropriations have helped to 
stabilize the loan-grant balance in the aid system, the maximum Pell ($3,000 per 
student in 1998-1999) remains far below the purchasing power it had ten years 
ago. It manages to cover slightly over one-third of the average yearly cost of 
attendance at a four-year public institution and one-seventh that of a private 
institution. Tuition increases have far outpaced the growth in 
pefsenaTand^amily-ineoffle-dtjring-the^80s'ancl"t990s7wiTh the 



"One of the critical issues 
of the post-Cold War era 
[is] how to... harvest the 
creative potential inherent in 
a diverse workforce." 

George Campbell, Jr, Ph.D. 

President, The Cooper Union for the 
Advancement of Science and Art 
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share of family income required to pay college costs rising the 
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most for those at the bottom of the economic ladder. A study by 
the National Bureau of Economic Research found that a $1,000 
increase in public two-year tuition led to a 6 percent drop in 
undergraduate enrollment, with the effect concentrated among 
low-income youth.^ 

One of the most notable trends in student financial aid during 
the 1990s was the increase in the dollar volume of federal student 
loans, which doubled from $13 billion in 1989-90 to about $28 
billion in 1995-96 and has been estimated to be about $34 billion 
in 1997-98.* In FY 1999, an estimated 8.2 million students received federal student 
financial aid. The percentage of undergraduates receiving federal aid in 1995-96 
was about 35 percent, with a little over 20 percent receiving grants and 25 percent 
receiving loans. During this period, 15 percent of undergraduates also received 
institutional aid and 1 1 percent received state funds, for a total of 50 percent of 
undergraduates who received any type of financial assistance.* 

Obviously, the rising costs of college tuition and the small amount of grant 
funding available to students reduces the feasibility of a college education for 
low-income students, many of whom are from minority backgrounds. This lack 
of affordability may be exacerbated for students in science-based programs 
where the time demands of coursework make employment during the academic 
year a hardship. 

At the graduate level, students are eligible for several different types of 
financial assistance from a range of sources: the federal government, the state, 
the institution, and private foundations. Types of financial support include fellow- 
ships, loans, teaching assistantships, and research assistantships. Until recently, 
underrepresented minority students were more likely to hold fellowships than 

37 

white and Asian students. This may have changed within the past few years 
because of challenges to race-based fellowships. Funders of large fellowship 
programs for underrepresented minority students such as the National Science 
Foundation, the Department of Education, and the Ford, Danforth, Mellon, and 
Mcknight Foundations have either suspended these programs or are re-examining 
which mechanisms are most effective in providing support. Several institution- 
based fellowships have been discontinued, such as the University of Texas at 
Austin's Minority Graduate Fellowship Program, a major source of funding for 
minority students at that institution's graduate school. Traditionally, students in 
science and engineering graduate programs have had more access to financial 
assistance because many of the programs are supported by research grants to 
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faculty. Underrepresented minority students and women, however, have had less 
access to these sources of funding because they are less likely to be chosen as 
research assistants on grants.” 

The availability of financial aid and the access of women, underrepresented 
minorities, and persons with disabilities to sufficient funding are keys to increasing 
the enrollment of these students in higher education, both undergraduate and 
^raduate-Additionatfyra-better-rewafd-struetore^or-indivtduats'obtaTning^ET 
degrees is needed to offset the competitive lure of better-paying professions that 
require less investment in terms of time and effort. 

Foreign Students 

The growing enrollment of foreign students in U.S. schools, particularly at the 
graduate level, has worried some institutions of higher education. The increasing 
proportion of foreign students — especially in the sciences and engineering — is 
made greater by the decline of U.S. citizens who enroll in these fields. Non-U. S. 
citizens make up 37 percent of full-time graduate enrollment in science and 
engineering, a figure that goes up to almost half when only engineering is 
considered. According to the American Institute of Physics, fewer U.S. students 
entered graduate programs in physics in 1997 than at anytime during the last 
thirty years (down by 26 percent compared to ten years ago), while the number of 
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foreign students has been climbing. 

While the U.S. State Department approves of foreign students as potential 
good-will "ambassadors" with friendly attitudes toward the U.S., some universities 
have established quotas for foreign enrollment out of concern about using U.S. tax- 
payers' money to educate non-Americans while neglecting the development of 
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intellectual talent from our own population. Others worry that developing foreign 
talent will contribute to the competitiveness of nations with interests unfavorable 
to the U.S. A recent report revealed that universities provide a greater degree of 
graduate financial support to foreign students than to U.S. citizens. In the physical 
sciences, 87 percent of graduate students with temporary visas received support, 
as did 76 percent of such students in engineering. In contrast, 84 percent of physical 
science graduate students with permanent visas and 72 percent of such students 
with U.S. citizenship received support; in engineering, the numbers were 73 
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percent and 61 percent, respectively. 

There are educators, however, who feel that U.S. institutions of higher 
education need this influx of foreign students to offset the decline in U.S. students. 
Professors in science departments are concerned that quotas favoring U.S. citizens 
would force departments to accept less qualified U.S. students over more qualified 
foreign applicants, thus lowering the quality of their departments. The Committee 
on Science, Engineering and Public Policy, of the National Research Council, which 
considered this issue in 1 995, made a slightly different point when it concluded 
that limiting the number of foreigners in science and engineering graduate schools 
would not necessarily affect the number of Americans enrolling in these programs. 
Instead, recognizing the global nature of science, engineering, and technology and 
the value of including foreign talent in academic institutions and industry, the 



ACCESS TO HIGHER EDUCATION 



Committee advocated making graduate, undergraduate, and precollege education 
stronger as a means of attracting a larger group of qualified American applicants.*^ 
While there are recognized benefits of enrollment of foreign students in our 
nation's colleges and universities, the challenge is to control the enrollment so 
that as the number of women, underrepresented minorities, and persons with 
disabilities who are interested and prepared to pursue undergraduate and graduate 
Tfegrees'incre'asBsrthere are enough spaces and resources for their educatida 

Declining Numbers of Women and Minorities 
in Computer Science 

A study of the supply of information technology (IT) workers in the United States 
estimates that if the number of women in the IT workforce were raised to the level 
of men, the enormous shortage of IT workers that currently exists could be filled.*^ 
The percentage of women earning computer science degrees has dropped steadily 
since 1 984. For example, women were 37 percent (1 2,066) of degree recipients in 
1984 compared to 28 percent (7,020) in 1994. And while the number of bachelor's 
degrees in computer science declined for both men and women from 1986 to 1996, 
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the drop has been more precipitous for women. There has been a corresponding 
decrease in master's degrees awarded to women from 1984 to 1994, while doctoral 
level degrees for women have remained flat (due to an increase of female foreign 
students at that level). 

This decline in women enrolled in formal IT training since 1984 contrasts 
sharply with the pattern of the late 1970s and early 1 980s, when concerted efforts 
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were made to attract women to this field. There has been much speculation 
about the reasons behind this decline in women entering IT, including: lack of early 
experience with technology because of lack of access to equipment in high 
schools; the aggressiveness and violence of computer games used to introduce 
computers to many students; the image of computing as not conducive to a well- 
rounded life; the image of IT as being competitive rather than collaborative; the 
perception of computing as a solitary occupation; a perception that software jobs 
are not family-friendly; course requirements in gender-biased mathematics and 
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science classes; and lack of women role models. 

Many of the reasons that discourage women from IT careers also apply to 
members of minority groups. In addition, minority students are less likely to 
have computers at home and therefore are less likely to gain early exposure to 
information technology.*' 

Affirmative Action 

Challenges to affirmative action policies and practices have surfaced in more than 
half of the U.S. states. These challenges have resulted in legislation or policies 
that bar the use of race in admissions decisions and financial aid awards to 
students at postsecondary institutions. Two of the first states to be affected by this 
affirmative action backlash were California and Texas, where the barring of race in 
graduate admissions decisions first went into effect for the classes admitted in the 
fall of 1997. Unfortunately, with this anti-affirmative action movement comes the 
increased reliance on admission test scores, including the SAT, as the primary 




ACCESS TO HIGHER EDUCATION 



selection tool for admission into undergraduate institutions. Students served by 
affirmative action programs are in many cases those who come from lower 
income families. Given the high positive correlation between parental income and 
standardized admission test scores, students previously aided by affirmative action 
programs may find themselves unable to compete in an environment in which 
there is a heavy reliance on these tests.^* 



It IS still too early to assess the effect of anti-affirmative action policies on the 
enrollment of women and underrepesented minorities in SET. 

However, data on first-year, full-time students from the University 
of Texas system reveal that the proportion of African American and 
Hispanic applicants admitted in 1997 was significantly less than in 
1996.* A similar study of the effects of 
the anti-affirmative action Resolution SP-1 on minority enrollment 
in the University of California system found that applications, 
admissions, and enrollments of African American and Hispanic 
students dropped sharply in the medical and law schools. First- 
year student enrollment at the more selective institutions also 
dropped by more than 50 percent in the year following the 
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passage of Proposition 209. 

Both Texas and California have implemented policies to count- 
er the effect of anti-affirmative action policies. For example, the Texas Ten Percent 
Plan, implemented in 1998, entitles the top 10 percent of the graduating class of 
each accredited high school in Texas to attend the University of Texas at Austin, 
Texas A&M University, or any other state university. California's Four Percent Plan 
specifies that students in the top 4 percent of their junior-year class will be eligible 
for admission to the University of California starting in fall 2001. There are a num- 
ber of problems associated with this approach. For example, those students from 
high schools with weak curricula, while having academic potential, may not be 
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well-prepared enough to compete at the undergraduate level. It is important that 
minority enrollment rates at both institutions be tracked to assess the efficacy of 
these efforts. 

Another criticism of the plans is that they do not affect enrollment in law 
schools, medical schools, and other graduate and professional schools where the 
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effect of ending affirmative action has been devastating. American Association 
for the Advancement of Science (AAAS) data from 1994-1999 on first-time graduate 
enrollment from several top research universities show that in all fields of science 
and engineering the percent of first-year graduate enrollment continues to decline 
for U.S. citizens and permanent residents, although the numbers are increasing. 
This study concludes that an anti-affirmative action climate in the U.S. is one of 
several factors that have negatively affected first-year graduate school enrollment 
of underrepresented minorities in SET. Although there has been a rebound in 1998- 
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99, enrollments are still below 1996 levels. 

In the short term, the growing challenge to affirmative action policies in post- 
secondary admissions, particularly at the graduate level, has resulted in lower 
enrollment rates for African American, Hispanic, and American Indian students. 
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The current challenge to 
affirmative action raises 
questions about how the nation 
will solve the occupational and 
career inequities in one of the 
fastest growing sectors of 
America's economy." 

Shirley Vining Brown. Ph.D. 

Associate Professor, University of Maryland, 
Baltimore County Cyber Revolution 
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This affects participation of these groups in SET fields most significantly, since SET 
fields tend to be more selective. Sources of financial aid, as discussed above, have 
also been affected. If this trend of lowering enrollment continues, the difficulty in 
supplying the nation s SET workforce will be exacerbated. 

Access to Higher Education Recommendations 

-RecommendationJfe-The Gommission r e commends^aggressiveTtocused 
intervention efforts targeting women, underrepresented minority, and disabled 
students at the high school level, at the transition into postsecondary education, 
and at the community college transition into four-year colleges and universities. 

'>■ High School Level: The Commission recommends the expansion and 
institutionalization of successful school-based and nonschool-based enrich- 
ment programs to (a) identify — through the use of authentic, nontraditional 
assessments that account for the differential experiences of students — 
potentially able students from under-represented groups that have been 
. plagued by inadequate educational opportunities: and (b) enroll them in 
accelerated academic preparation programs. Federal, state, and local partner- 
ships should be established to identify and fund these inten/ention programs 
at an appropriate level. 

'>■ Community. College: Community colleges enroll close to half of all students 
that are traditionally underrepresented in SET. The Commission recommends 
comprehensive and systemic institutional changes to strengthen SET 
education at two-year colleges and to facilitate transition of SET students 
from two-year colleges into four-year colleges. 

Recommendation #2: The Commission recommends that the federal and state 
governments significantly expand financial investment in support of underrepre- 
sented groups in SET higher education, as well as institutions including, but not 
limited to. Minority Serving Institutions (Historically Black Colleges and 
Universities — HBCUs; Hispanic Serving Institutions — HSIs; and Tribal Colleges 
and Universities — ^TCUs). Expansion of support to students should come through 
multiple grant mechanisms rather than loans, to include scholarships, fellow- 
ships, and internships. Expansion of support to institutions should include 
institutional awards, research assistantships, traineeships, and the expansion 
of proven programs. 

The Commission recommends that the federal government enact legislation to 
expand funding of the Pell Grant Program for SET students and SET education 
majors. It is recommended that the supplement have the same need require- 
ments as the general Pell Grant, but effectually increase the maximum award 
to $6,418 for the students identified in this special-needs group. This amount 
would cover the same proportion of institutional fees that the Pell Grant did in 
1 979-80, and may have the effect of substantially increasing the incentive for 
students to pursue SET careers. 

The measure of success is parity with respect to population distribution in enroll- 
ment, academic performance, and graduation rates of all groups at each level. 
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. . the message here is that it's not going to be sufficient to compete on 
economics alone; you've got to be an employer of choice . . .create an environment 
where you have the notion of a great company, great jobs, great leaders, 
excellent compensation and lifestyle. “ 

Kenneth Disken 

-Vice'PresitlenrofHumarrResources, 



Electronics Sector, Lockheed Martin Corporation 

Once women, underrepresented minorities, and persons with 
disabilities complete SET degrees and begin their careers, 
what is the situation for them? What in their professional 
lives accounts for the higher rates of turnover and field 
switching that characterize these groups' participation 
in the workforce? In this section the report explores 
factors that help women, underrepresented minorities, 
and persons with disabilities to advance and thrive in 
their positions in industry and academe. The report also 
identifies obstacles to productivity, advancement, and 
retention in their chosen professions. Although Asians 
are overrepresented in the SET workforce given their 
representation in the population and general workforce, 
they also face barriers and obstacles to advancement 
(such as low representation in managerial or adminis- 
trative positions) in SET professional careers. Because 
of this, Asians are sometimes discussed on a parallel 
basis with underrepresented minorities in this section. 

First, the report describes, by sex and race/ 
ethnicity, the participants in the SET workforce of 1997 
in terms of SET occupations, the sectors in which they 
are employed, and the salaries they earn. 

Underrepresented Groups in 
the SET Workforce 

It's been shown that women, most minorities, and persons with 
disabilities are less likely than white or Asian men and Asian women to pursue 
academic SET degrees. Not surprisingly, that disparity continues to show up in the 
"real world" of the SET workforce. For example, 

no matter what their racial or ethnic background, women make up a smaller 
percentage of the SET workforce than men; 

in 1997, women were 19 percent of the SET labor force, as compared to their 
representation in the general workforce at 46 percent; 

the percentage of female life scientists, physical scientists, and engineers 
remained the same between 1993 and 1997; and 
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Hoiv Leaving Can 
Encourage Staying 
Women continue to bear most of the 
burden of family care. Workplace policies 
— whether in industry, government or 
academe — ^that recognize this as a barrier 
to women s full participation go a long way 
toward the recmitment and retainment of 
talented female employees. The Alfred R 
Sloan Foundation responded to this 
challenge with its Pre-Tenure Leave 
Fellowship Program. 

University departments in mathematics, 
science, engineering, and technology that 
have appropriate 'stopping the tenure clock' 
leave policies and agree to provide matching 
funds may apply to the program (the Sloan 
Foundation and the institution provide a 
maximum of $40,000 each). Once their 
department is selected, pretenure faculty 
members may apply for funds to support 
full- or part-time leave that is necessitated 
by planned or emergency family responsibili- 
ties, such as childbirth or a dependent 
parent's illness. The program also provides 
financial support to pretenure faculty who, 
having taken leave for family care, want to 
re-enter the department and continue their 
research. Funds might be used, for example, 
to pay for a graduate assistant during or 
after the leave, to restart a research program, 
to purchase equipment or supplies, or to 
pay for child care — almost anything that 
would allow the faculty member to stay, 
and succeed, on the tenure trade In addition, 
the Sloan Foundation offers $5,(X}0 to the 
faculty member's department for programs 
that address work-family issues. 

While not restricted to women faculty, 
the Sloan program is the kind of effort that 
recognizes the invaluable role of women in 
a workplace that has long been more suited 
to the habits and needs of men. 



the percentage of female computer and mathematical scientists dropped from 
1993 to 1997. 

Table 1 shows the representation in the SET workforce of different racial/ 
ethnic groups. 

Whites, at 82 percent of the SET workforce, were overrepresented in 
comparison to their presence in the general workforce (76 percent). 

Asians were 1 1 percent of the SET workforce in 1997 (there 
were no disaggregated data available on general workforce 
representation for Asians). 



^ African Americans and Hispanics each made up 3 percent 
of the SET workforce — a significant underrepresentation 
of African Americans and Hispanics compared to their 
presence in the general workforce of 11 percent and 10 
percent, respectively. 

^ American Indians were 0.3 percent of the SET workforce 
(there were no disaggregated data available on general work- 
force representation for American Indians). 

These data are illustrative of trends over time; there was little 
change in distribution of SET in the labor force by race/ethnicity 
between 1993 and 1997. 

Not much data exist for persons with disabilities, but it is 
known that they were also a small percentage of those in SET 
occupations — ^just shy of 6 percent in 1996. Their representation 
in the general workforce is 14 percent.^ 

Science and Engineering Occupations 

As in so many other spheres of life, there are sharp differences, 
depending on gender and race/ethnicity, in who pursues what SET 
occupation. In 1 997, women constituted 36 percent of life 
scientists compared to only 22 percent of physical scientists and 
9 percent of engineers (Table 1). Across all racial/ethnic groups, a 
higher percentage of men than of women were computer scientists 
(73 percent versus 27 percent). Hispanics and African Americans 
were roughly 2 to 4 percent of most SET occupations. These data 
show an underrepresentation of African Americans and Hispanics 
across the board in SET, but Asians were overrepresented among 
engineers (11 percent) and computer scientists (12 percent). In 
contrast, persons with disabilities were represented across various 
science and engineering occupations at similar rates to their 
overall representation in the SET workforce. 
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highest degree. The overall median salary in 1997 of full-time women in the SET 
workforce was $48.800 — much lower than that for men ($59,000). But within cer- 
tain occupations and younger age categories, the median salaries of men and 
women are more similar. On the other hand, the gap in salary between men and 
women tends to widen with age. except for engineers employed in business 
or industry. 

Similar disparities exist for SET salaries among racial/ethnic groups, as can be 
seen below in the median salaries from 1997 for each group: 

Whites-$56.700; 



Disability Management Retains Workers, 
Lowers Casts 

Recognizing the need to reduce the costs associated 
with workplace disability while also retaining the skills 
that disabled workers have to contribute to their 
companies, employers in the 1980s began developing 
integrated disabilities management programs to provide 
a unified set of policies and programs. Such integration 
encompasses illness and injury prevention efforts, 
rehabilitation, medical case management, and retum-to- 
work programs for all causes of disability, whether job 
related or not The goals: early intervention, coordination 
of medical care, and the facilitation of return to work at 
the eadiest medically appropnate time. 

Since 1^, the Washington Business Group on 
Health in partnership with Watson Wyatt Worldwide 
has conducted an annual survey of corporate disability 
management practices called Staying@Work. The 
survey has found that the percentage of large 
companies with such programs rose from 26 percent in 
19^ to 43 percent In 1999. Job accommodation costs 
were less than 1 percent of payroll, and by applying 
disability management 'best practices,' employers 
saved 15 to 20 percent of disability costs. 

Four best practices were found to correlate with the 
best return on investment 
policies that allow for transitional or modified duty 
upon an employee s return to work; 

>■ the availability of disability case management services; 
a single point of contact for all benefit claims; and 
a single manager for all disability benefit programs. 
A survey conducted by Cornell University in 1999 
showed that disability management programs help 
companies comply with the Americans with Disabilities 
Act The programs help to create a warmer, more 
accepting workplace climate for employees with 
disabilities as well as greater awareness among 
supervisors of how accommodations can reasonably 
be done. 




African Americans-$49,500; 

Hispanics-$52,000; 

American lndiahs-$50,000; and 

Asians-$57,000. 

Encouragingly, median salaries of SET workers with 
disabilities are similar to those without disabilities 
($56,000 and $55,000, respectively). 

For the most part, these salary patterns for women, 
underrepresented minorities, and persons with disabilities 
in the SET workforce hold across the various science 
occupations and age categories, with SET professionals in 
these groups earning less than their white and Asian 
male colleagues.^ 

Professional Life in Industry 
and Governoient 

Primary Work Activity 
Because men are more likely than women to be engineers 
and physical scientists, more men than women employed 
by industry identify research and development as their 
primary or secondary work activity (59 percent versus 
51 percent). Women in industry, however, are as likely as 
men to be in management or administration (45 percent 
versus 47 percent), though they tend to oversee smaller 
staffs (seven subordinates versus eleven), one sign of 
relative influence within an organization, in government, 
women SET workers are less likely than men to be 
primarily engaged in management (46 percent versus 
54 percent). 

There are also differences among racial/ethnic groups 
in terms of primary work activity. African American and 
Asian SET workers in industry are more likely to be 
primarily engaged in computer applications. However, 
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they are less likely than other groups to be engaged primarily in management or 
administration. Among those few underrepresented minorities who have reached 
the ranks of industrial management, Asians and American Indians had fewer sub- 
ordinates than scientists and engineers from other racial/ethnic groups. The medi- 
an number of direct and indirect subordinates is six for Asians, five for American 
Indians, ten for Hispanics and whites, and twelve for African Americans. 

Minority w o me riS£TwvodcefS4n-wdustry4iave-stfflifar-vvork-activrttes'to~whit 
women, although Asian women are more likely to be primarily involved in research 
and development, and less likely to be primarily engaged in management or 
administration. Women, regardless of racial/ethnic group, were more likely than 
men to report computer applications as primary or secondary work, and less likely 
than men to report research and development activity. 

Once again, the existence of a disability appears to have little effect on this 
aspect of professional life, which seems to suggest that if persons with disabilities 
make it this far they find the support they need to succeed. The primary or secondary 
work activity of 55 percent of SET workers in industry with disabilities is research 
and development, compared with 58 percent of those without disabilities. 
Forty-three percent of SET workers with disabilities and 47 percent of those 
without are primarily or secondarily engaged in management or administration. 

The median number of subordinates for persons with disabilities is eleven, as 
compared to ten for those without disabilities. 

Among SET workers employed in the government sector, Asians are less likely 
than those in other racial/ethnic groups to be primarily engaged in management 
or administration. Forty-five percent of Asians compared with 57 percent of African 
Americans, 56 percent of Hispanics, and 53 percent of whites reported manage- 
ment or administration as a primary or secondary work activity. In this sector, 

52 percent of persons with disabilities and 53 percent of those without disabilities 
are primarily engaged in management or administration. 

Representation in High-Level Corporate Positions 
Women and underrepresented minorities are severely underrepresented in the 
highest levels of industrial management. A 1998 census of women corporate 
officers found that only 1 1 percent of all corporate officers were women, and of 
the forty corporate officers who held senior titles in research, only two were 
women.^ Hispanic representation at the officer level is also low, an astounding 
0.6 percent of total officers in the Fortune 1000 companies. Of these, 88 percent 
are men and 12 percent are women.’ Data were not available on the number and 
percentages of individuals from other underrepresented groups in the highest ranks 
of corporate management. 1996 data on the composition of boards of the Fortune 
1000 companies, however, show similar underrepresentation, with African 
Americans comprising 3.5 percent, Hispanics 1.0 percent, and Asians 0.4 percent 
of boards. Ten percent are women.* 

There is a direct correlation between the number of women corporate 
officers and the number of women on corporate boards. Corporations with more 

g 

women on their boards tend to have more women corporate officers as well. 
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It is likely that a similar link would be found between the number of underrepresented 
minorities on corporate boards and the number of senior executives who are 
members of these groups. 

Issues Relating to Women 

Much more is known about factors that discourage SET women — including 
women of color — from entering and remaining in industry than about minority 



males and persons with disabilities. Catalyst, an organization that conducts studies 
on women in a variety of fields, has contributed much insight into workplace 
conditions that affect women scientists and engineers, A recent study by Catalyst 
of successful and highly visible senior women scientists employed in industry 
addressed the paucity of women scientists in Fortune 500 companies. As part of 
the study, the participants identified several reasons why women scientists may or 
may not choose careers in business. 

Female graduate students in the sciences remain uninformed about potential 
careers in business. Women said that they were given very little or no 
information about the corporate job market upon the completion of their 
academic studies. They also claimed that their university advisors prepared 
them solely for academic careers. 

And yet, academia is viewed by many as unwelcoming to women scientists. 
Despite the fact that their advisors tended to steer them toward academia 
rather than business, many of the women who participated in the study stated 
that they chose the business arena simply because they did not feel welcomed 
into academia. 

Companies that are seen as ''female-friendly" are more likely to be successful 
in recruiting women scientists and engineers. Development of an environment 
in which women feel respected and valued within the company is an 
important recruitment — and retention — strategy. Policies that support family 
life, mentoring, and career development were seen both by organizations and 
women employees as contributing to a "female-friendly" workplace. 

Women were attracted to applied science and product development 
They perceived industry as offering a faster-paced and more diverse career 
path, together with economic stability and liberation from the necessity of 
writing grant proposals to support research projects. 

Data on the exit rate of women from SET positions in industry were reported 
in a National Research Council document in 1994" (retention data on underrepre- 
sented minorities or persons with disabilities are not available). The picture is 
gloomy and suggests a need for innovative intervention. Women scientists and 
engineers in industrial jobs are more likely to leave technical occupations — and 
more likely to leave the labor force altogether — than women who work in other 
sectors. Attrition data on women in industry show that their exit rates are not only 
double those of men (25 percent versus 12 percent), but they are also much higher 
than those of women in other employment sectors. 
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For example, women scientists and engineers in public employment exit at a 
rate of 13 percent, while those in nonprofit organizations have a 16 percent attrition 
rate. Women in industry are 30 percent more likely than women in other sectors to 
exit SET jobs for other types of employment, and they are 80 percent more likely 
than women in government or the nonprofit sector to exit SET jobs and actually 
become unemployed. Finally, women employed in industry are about 50 percent 
moielkelyJhamvvoriieo-io-otber-seetors-^o-exit-the-laborforce^entirelyr 
Other studies describe some of the barriers to advancement and retention 
faced by women, including the following: 

Absence of female role models. Because women scientists 

are severely underrepresented among senior managers of 

American corporations, female role models are rare. For 

example, among 40 corporate officers who held senior titles 

in research when Catalyst conducted its 1998 Census of 

12 

Women Corporate Officers and Top Earners, only two 
were women. 

>■ Isolation. Women engineers and scientists often find them- 
selves the sole woman in their group during both academic 
training and their professional careers. The lack of a critical 
mass in industry for women scientists makes it hard for them 
to tap into informal networks that could lend them support. 

Risk-averse supervisors and stereotypes. Women scientists' progress early in 
their careers may be impeded by their having to prove their technical credibility 
again and again. This may be the result of stereotyping of women's abilities as 
well as the perception that promoting women is riskier than promoting men. 
The perception that women cannot "do science" is one that women scientists 
in corporations have to battle constantly. The competencies and traits associ- 
ated with success in science are generally viewed as male attributes. 

>- Differences of style. Different styles of communication may affect how 
employees' ideas are received. Corporations tend to reward an aggressive 
style of speaking and often discount language that is not certain. 

Women who exhibit assertive style, however, run the risk of being seen 
as inappropriately combative. 

>■ Exclusion from informal networks. Women are often excluded from all-male 
networks, which often focus on sports activities that may not appeal to 
women as well as weekend events that can be difficult to attend because of 
women's larger share of family responsibilities. 

>■ Lack of mentoring. Mentors and sponsors are of vital importance to women's 
advancement in the corporation. It may be difficult, however, for women to 
find mentors through the same informal mechanisms used by men, especially 
since individuals tend to mentor people who are very much like them. Because 
having a mentor is critical to advancing into management roles, women are at 
a disadvantage in predominantly male environments. 









"We cannot [define] the future 
[by] a narrow slice of the 
population. We must all 
be represented. We should 
all benefit." 

Anita Borg, Ph.D. 

President and Founder 
Institute for Women and Technology 
Research Staff, Xerox Corp. 
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Lack of line or general management experience. Line roles (sales and 
manufacturing functions) involve direct profit-and-loss responsibility in 
contrast to staff positions (research and development) that support the 
production line. Having line experience is critical to advancing further in the 
corporation. Catalyst has found that women are encouraged to enter staff 
roles and find it difficult to obtain line responsibility. 

>■ — l^0ffe^//fe-^?afsneer-Wemetrwith-spouses^nd/orchitdren3truggtelO“l<eFpTjp 
with the fast-paced work environment as studies have shown that, unlike 
men, they remain primarily responsible for family and home care. Even in a 
firm with family-friendly policies, women are concerned that they cannot 
pursue their science careers and take family leave at the same time without 
risking the perception that they are less committed to their careers than their 
male colleagues. 

Issues of work and family balance are of paramount concern to women 
employed in SET fields. Policies and benefits such as extended parental leaves, 
part-time work options, on-site child care facilities, and greater scheduling flexibility 
are needed. Access to quality, reliable, affordable child care is key to the retention 
of working parents. And as previously pointed out, quality child care also impacts 
the workforce development over the long term. Women feel that in order to be suc- 
cessful they must exceed expectations, be flexible, and work hard to make male 

13 

supervisors and coworkers feel comfortable around them. If companies wish to 
attract and retain talented women in their SET workforce, they must do their part 
to equalize the "success equation" with creative solutions of their own — policies 
and practices that will help women scientists overcome the difficult obstacles to 
success that have been identified above. 

Issues Relating to Underrepresented Minorities 

Underrepresented minorities face many of the same barriers that impede women 
and persons with disabilities from experiencing success in SET careers, although 
there are specific issues relating to this group.” 

In the 1970s, industry stepped up its efforts to recruit underrepresented 
minority science and engineering professionals. In fact, government and industry 
opened up opportunities for some underrepresented minorities before the major, 
predominantly white educational institutions did. As reflected in the data, under- 
represented minorities are now much more likely to choose jobs in industry than in 
academe.'* Of course, one factor leading to this outcome is that advanced degrees 
are typically not required in industry jobs. In addition, financial pressures lead a 
disproportionate amount of underrepresented minorities to seek employment after 
the first degree. 

Barriers to advancement and retention identified by underrepresented minority 
professionals in SET careers include;'* 

not having an influential mentor or sponsor; 

>■ lack of opportunities for informal networking with influential colleagues; 

>■ lack of company role models who are members of the same 
racial/ethnic group; 
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lack of high-visibility assignments; 

stereotyping of some minority groups as incapable of doing science; and 

difficulty in securing grant monies even with a proven track record of 

producing high-quality research. 

Underrepresented minority women SET professionals, while facing some of 
he-same-0bstaeles-as-whitewvDmenrexp'5rience discrimiriation due to both race 
and sex, the so-called "double bind." This results in their being doubly disadvan- 
taged in terms of income. 

Professional Life in Academe 

Institution, Rank, and Tenure 

Within educational institutions, women differ from men in terms of aca- 
demic rank, tenure, and the type of school in which they are 
employed. In 1 997, women were slightly more likely than men to 
be employed in primary or secondary schools (1 .8 percent versus 
1.6 percent). Women were also more likely than men to be 
employed in two-year colleges (16 percent versus 10 percent). 

In four-year colleges and universities, women SET academics hold 
fewer high-ranking positions than men and are less likely to be full 
professors but more likely to be assistant professors. 

For example, among full-time ranked Ph.D.s, 50 percent of 
men and 23 percent of women were full professors. Women were 
also less likely than men to be tenured. Twenty-nine percent of 
women SET academics employed full-time in four-year colleges 
and universities were tenured, compared with 58 percent of men. 

Minority women were less likely than white women and less likely 
than men of any racial/ethnic group to be full professors. African American 
women, however, were the most likely of all women to be tenured (40 percent 
versus 32 percent for white women, 29 percent for Flispanic women, and 17 
percent for Asian women; however, the actual number of minority women profes- 
sors is very small, so such statistics can be misleading). 

When it comes to federal research funding, such disparity disappears. 

Ranked female Ph.D.s employed full-time in four-year colleges or universities 
were as likely as their male colleagues to receive federal grants or contracts (46 
percent for both groups). 

Racial/ethnic groups also differ in terms of academic employer. Among all SET 
academics in 1997, Asians were less likely than other groups to work in primary or 
secondary schools (1 .2 percent versus between 1 .6 percent and 4 percent of other 
groups) or in two-year colleges (4.6 percent versus between 13 percent and 17 
percent of other groups). Asian Ph.D.s differ from other groups in terms of their 
academic employer. They are more likely than African American or Flispanic Ph.D.s 
to be employed in the larger, research-focused universities (Research I), while 
African American Ph.D.s are less likely than other groups to work in these 




Bringing underrepresented 
individuals into the emerging 
mainstream of 'smart jobs' is 
not only a matter of equity. It 
is crucial to avoid the schism 
that lack of access and tech- 
nical skills will mean in the 
Knowledge Age." 

David R. Pierce, Ph.D. 

President and CEO 
American Association of Community Colleges 
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research-oriented universities, and more likely to be employed in colleges or 
universities that place less emphasis on research and that offer a more limited 
range of graduate programs. 

Among full-time ranked Ph.D.s in four-year colleges or universities, 38 percent 
of Asians, 32 percent of African Americans, and 31 percent of Hispanics, compared 
with 48 percent of whites, were full professors. African American, Hispanic, and 



-AsiamPbTOrS-tn-feur-yeaH^Heges-ortimversTtiesT/vere’atso'tesslikely :han whiles 
to be tenured. African American and American Indian Ph.D.s employed in four-year 
colleges or universities are less likely to have received federal grants or contracts. 
Among Ph.D.s working full-time in four-year colleges or universities, those with 
disabilities are actually more likely than those without disabilities to be full 
professors and to be tenured (although this may be a function of age since older 
faculty are more likely to have a disability). Ph.D.s with disabilities, however, 
are less likely than those without disabilities to be supported by federal grants 
or contracts. 

As in industry and government, women, underrepresented minorities, and 
persons with disabilities.are not represented in the SET academic labor force on 
par with their presence in the in the workforce at large. Equally distressing, 
salaries for members of these groups (with the exception of persons with 
disabilities) tend to be lower than those for white men even when they work in 
the same occupations. Additionally, when factors of age and experience are 
considered, they are not sufficient to explain the existing disparities. 

In sum, full professorship and tenure are still awarded more to white males at 
the expense of women and underrepresented minorities, even those with the same 
level of education and with jobs at the same type of institution. And while female 
and male academic researchers are receiving equal support from federal grants 
and contracts, African Americans, American Indians, and persons with disabilities 
are lagging behind other groups in this regard. 

Issues Related to Women 

What factors influence a woman's SET career attainment in academe, relative 
to men? Studies suggest that the key variables are research productivity and 
organizational/environmental factors. Lower publication rates have often been 
used to justify women's lower rank, salary, and tenure rates. At issue is the 
balance between quantity and quality. Although women typically publish less than 
men, they produce stronger publications that garner more citations than do their 
male colleagues.'^ 

Because science and engineering are performed in settings that require 
human and material resources, organizational factors may be important in 
determining women's career attainments. SET professionals do not work in a 
cultural or social vacuum — values and biases within the larger SET community 
hinder some and help others when it comes to status and performance. Academic 
institutions, especially the SET departments, continue to be a male milieu in which 
men share traditions and women are more likely to be outsiders. Women scientists 
in a national survey report significantly fewer interactions with faculty, fewer 
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resources, and heavier teaching loads than their male colleagues. Women are 
also less likely to form a mentoring relationship with a more senior faculty 
member. A study by the Massachusetts Institute of Technology, which described 
the marginalization of senior female science faculty at MIT, also documented 
differences in salary, space, awards, resources, and response to outside offers 



between men and women science faculty, with women receiving less despite 





professionafaecomptishments^quattcrthose of their male colleagues.' 

In addition to salary, faculty rank, and tenure, working 
conditions contribute a great deal to the degree of satisfaction a 
worker feels about his or her employment. In turn, satisfaction with 
working conditions contributes significantly to women faculty's 
decision to remain at an institution or in academe. Most faculty 
work long hours — an average of at least 50 hours per week — 
although women faculty are likely to work 80 hours or more per 
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week with 35 of these focused on housework and children. 

Women who have children under the age of three work an 

24 

average of 90 hours per week. Family demands such as child 

care, household responsibilities, and elder care, which are much more the 

responsibility of women than of men, combine to force women into making 

25 

difficult choices between family and career. 

Women on the tenure track still find childbearing to be an enormous 
impediment to achieving tenure and sustaining an academic career. A study of 
women professionals found that the birth of a first child is a turning point in 
the careers of many women. Although over three-fourths of the women in the 
study felt that reducing working hours was detrimental to their careers, most of 
them reported reducing their work hours after the birth of a first child. Of the 
women who were mothers, over half changed jobs or specialties to accommodate 
family responsibilities.^^ 

Conflicting demands of work and family affect women's ability to function as a 
professional and as a family member. Is it any wonder that without a sea change in 
the way women are supported in their SET careers, they will continue to drop out 
to the diminishment of the nation's knowledge base? 

Issues Relating to Underrepresented Minorities 

As with women, the career attainment of underrepresented minorities in SET is 
affected by both research productivity and organizational/environmental factors. 
Underrepresented minority faculty members tend to publish less often than 
nonminority researchers, which again, is a barrier to career advancement. While 
underrepresented minority males may not face the same time constraints that 
women do, plausible reasons for this lower publishing rate are not hard to discern. 

The two main factors affecting career advancement for underrepresented 
minority SET professionals in academe are interactions with other faculty in the 
department and the school's overall racial climate. Because of their relatively small 
numbers, underrepresented minorities in SET, like women, are outsiders in the 
world of academic science. Career-enhancing collegiality, therefore, is a significant 




To the extent that engineering is 
a pale male profession, which it 
largely is, it is impoverished." 



William A. Wulf,Ph.D. 

President, National Academy of Engineering 
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challenge for underrepresented minority faculty. Too many white faculty continue 
to believe that underrepresented minority faculty were hired because of affirmative 
action regulations and not on merit. Related to this belief is the conjecture that 
minorities are not as qualified as white academics and that the presence of more 
than one underrepresented minority faculty member in a traditionally mainstream 
program will lower the acadeniic standing of the department (dubbed the "one- 
i nnrity -pe r-pn t. syndrome!!).— .Siicfi-attitydes-Gan-peisen^fie-quality-ofinteraction— 
between underrepresented minority and white faculty. 

Moreover, many underrepresented minority faculty members consider the 
overall racial climate at their universities to be poor. Most agree that membership 
on faculty search committees is insufficient to address the problem, that underrep- 
resented minority faculty representation in their departments and at their institu- 
tion is low, and that their opportunity for advancement is hindered, not helped, by 
their racial/ethnic backgrounds. Issues of isolation, absence of other underrepre- 
sented minority faculty and students, and lack of mentors also contribute to under- 
represented minority faculty members' perception of a less-than-welcoming 
environment on predominantly white campuses. It is not hard to understand how 
the scholarly productivity of underrepresented minority faculty could be negatively 
affected in a work environment where such an implicitly or explicitly hostile racial 
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climate exists. 

Issues Relating to Persons with Disabilities 

Many of the barriers to recruitment, retention, and advancement in SET careers 
that have been discussed for women and underrepresented minorities apply just as 
well to persons with disabilities. As with gender and color, a person's physical 
capabilities can set him or her apart from colleagues in a way that discourages 
networking and other forms of career-enhancing support. Also, disability status 
overlaps with gender and minority status in significant ways. For example, women 
with disabilities and minorities with disabilities are least likely to be employed. 

Other than the data reported at the beginning of this section on persons with 
disabilities, additional information or research studies on the work lives of this 
group of professionals were unavailable. The lack of statistical information on the 
professional lives of persons with disabilities, as well as lack of data for this group 
with regard to school experience and outcomes at all levels, points out a critical 
failure in the ability to evaluate disability as a component of diversity. 

What is known is that labor force participation for this population continues to 
decline (35 percent of males and 32 percent of females who have serious disabilities 
work compared to 95 percent of males and 81 percent of females who do not have 
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a serious disability). Our research on this group must vastly improve if barriers to 
participation in SET are to be understood. 

Family-Friendly Policies and Practices 

Changes in the workplace, the work habits of family members, and family life have 
combined to create demands on employers to support employees both in and out 
of the workplace. Over 60 percent of all women now work (46 percent full-time) 
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and 60 percent of all mothers with children under six are in the workforce. The 
number of two-parent families has been declining, together with the number of 
families with stay-at-home wives. In 1998, single parents headed 27 percent of 
family households with children under 18.^' 

Other changes in the composition of family life have affected today's worker. 
Because of greater workforce geographical mobility, extended families that occupy 
the sam e ho usehol±ate-a-thing-Qf4he-past-rGfranges-tnihe-workptace~are~al^ 
affecting scientific professionals. Organizations are becoming increasing unstable 
because of international competition and deregulation. As a result, restructuring 
resulting in temporary, part-time work is becoming more common. Because of their 
greater vulnerability to the consequences of a changed workplace (for example, 
they are more likely to hold part-time or short-term positions), women and under- 

32 

represented minorities of both sexes have been more affected by these changes. 

Federal and state governments and private employers have responded to 
workers' needs for relief from the burdens imposed by modern family life by creating 
so-called "family friendly" policies. One response by the federal government was 
the Family Medical and Leave Act (FMLA) of 1993, which provides for workers to 
take unpaid leave to attend to family emergencies and other demands relating to 
family life. At the time of the passage of the law, 34 states had similar laws and a 
large number of employers had in place leave policies of one type or another. 

As of 1998, 38 states had some form of family and/or medical leave laws, many of 
which were more generous than the FMLA in terms of leave time, qualifications for 
leave, and size of organizations covered by the legislation. There is consensus, 
however, that the federal law further expanded company leave policies for the 
workforce as a whole and that in the course of the 1990s more workers applied for 
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and used this type of leave. 

A recent study of work and family life has found that the quality of work and 
the supportiveness of the workplace are the most powerful predictors of productiv- 
ity.^ With the increase in dual-earner families where both partners work full-time, 
worker access to affordable, reliable, quality family care is essential, particularly if 
workers have children under eighteen or other dependents. Only a small number of 
workers, however, has access to dependent-care benefits such as child care 
information and referral services (20 percent); elder care information and referral 
services (25 percent); on- or near-site child care services (11 percent); financial 
assistance for purchasing child care services (13 percent); and dependent-care 
assistance plans (29 percent). 

A major finding of the 1997 National Study of the Changing Workforce was 
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that work life is an important source of employees' personal problems. The study 
concluded that special assistance programs — designed to help employees solve 
personal problems — that do not also address how the employees' jobs contribute 
to those problems may be insufficiently helpful in improving employee job 
performance. This finding speaks to several of the points made in this report 
with respect to women, underrepresented minority, and disabled scientists and 
engineers and the influence that workplace environment has on their success. 
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For professionals in science and technology, regardless of sector, the work 
pace is rapid and the activities unceasing. Longer hours than average are the norm 
and physical presence still denotes dedication to the job at hand. Women and 
underrepresented minorities, who more often have conflicting family demands 
that include child-bearing, child-rearing, and care of elderly parents, may be more 
likely to take leave. In the culture of the scientific and technological workplace, 
taking-leave-stiU-reflec-ts-poorly-on-seiertee-professionals^commttmenftD^science 
and may lead to a judgment that people who take leave have a poor potential for 
scientific growth and development. How do employers change the culture and 
environment of the SET workplace, which developed when white males were the 
employee norm, to accommodate the needs of underrepresented groups? This 
challenge has yet to be successfully addressed by any of the sectors in which SET 
workers are employed. 

Professional Life Recommendation 

The Commission recommends that both public and private SET employers be held 
accountable for the career development and advancement of their employees 
who are women, underrepresented minorities, and persons with disabilities. 

The Commission recommends that the degree of participation, comparative 
pay, level of pay at hire, career development, and advancement of women, 
underrepresented minorities, and persons with disabilities in the SET work- 
place be reported yearly. 

The Commission recommends that SET diversity be a strategic goal in the 
private, public, nonprofit, and academic sectors. It also recommends the 
adoption of policies promoting a workplace environment that is inclusive 
and respects diversity. The measure of success for diversity in the work- 
place is parity among all subgroups in SET employment, retention, and 
promotion rates. 

The Commission recommends the development of a system of high-level, 
prestigious awards in order to recognize exemplary achievement by 
organizations that encourage among their employees a healthy balance 
between their work and personal lives through flexible, functional workplace 
policies and attitudes. 

A national model should be developed of a workplace environment that is 
inclusive, values differences, and has flexible workplace policies. The measure of 
ultimate success is parity relative to the general work force population distribution 
at different workplace and management levels, and equity in retention, pay, and 
promotion rates. 
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PUBUC image 

"The current image of [computer scientists as] smart, rich, skinny, thick glasses, 
pale, no life, no people skills. . .is completely inaccurate and discourages many 
young people, including the vast majority of young women. " 

Maria Klawe, Ph.D. 

Dean of Science. Unive rsity of British Columbia 

At a series of town meetings held around the country by the National Dialogue 
the Information Technology Workforce, participants said that 
young people's attitudes about science and technology 
careers are shaped by distorted, negative images of the types 
of people who work in those fields. Despite decades of social 
change, the general perception remains that IT 
workers, scientists, and engineers are unusually 
intelligent, socially inept, and absent-minded 
"geeks" or "nerds." Advertisers, the entertainment media, 
and the news media have an influential role in shaping these 
perceptions. Caricatures of (mostly male) scientists continue 
to appear on billboards, in magazine ads, in movies, and on 
television sitcoms. The news media also contribute to these 
distortions with stories that too often emphasize scientists and 
engineers as otherworldly geniuses working in isolation from society. 

To make matters worse, the relative absence of women, 
underrepresented minorities, and persons with disabilities in SET 
careers, as documented in this report, makes it easier for the , 

media to overlook those underrepresented individuals who are succeeding in SET, 
which only serves to perpetuate the problem. One reason that female, underrepre- 
sented minority, and disabled children — as well as the adults who support them — 
don't think of science as a career to which such children can aspire, is that people 
who look like them are so seldom portrayed as scientists. As one 15-year-old girl 
commented: "Men are scientists. It is a masculine job career. Women don't go into 
it because being a scientist will make them look bad." 

The Image of Scientists and Engineers 

Among School Children 

Over four decades ago, anthropologists attempted to systematically describe the 
standard image of the scientist held by a population of American high school 
students. The anthropologists drew a composite portrait based on their research 
that describes the scientist as: 

[A] man who wears a white coat and works in a laboratory. He is elderly or 
middle aged and wears glasses... he may wear a beard... he is surrounded by 
equipment: test tubes, Bunsen burners, flasks and bottles, a jungle gym of blown 
glass tubes and weird machines with dials.' 
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Though modernized a bit, the stereotype of scientists as "diabolic madmen, 
distinguished professors, harmless eccentrics, learned buffoons, and fashionable 
dilettantes," as one anthropologist described it, may still be seen today on the 
screen and on the printed page.^ Research with children using the Draw-a-Scientist 
Test (DAST) has documented that this stereotypical image of the scientist emerges 
by the second grade and becomes more pronounced as children grow older. 

Studies have also shown that these concepts are deeply rooted"afid“ 
persistent: stereotypical images held by undergraduate and 



"Many of the newest 
generations of women 
primatologists talk about the 
positive effects on them as 
children of seeing National 
Geographic comaqe of Jane 
Goodall [and] Dian Fossey." 

Linda Fedigan, Ph.D. 

Professor, University of Alberta 
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graduate students do not differ significantly from those held by 
younger students, even though these older students have 

4 

encountered real-life scientists in college. 

Strikingly, all the research on this topic describes the virtual 
absence of females and members of racial/ethnic minority groups 
in the students' drawings of scientists, no matter what grade level. 
Only female students drew female scientists, and this occurred 
rarely. A few underrepresented minority scientists were depicted 
as well, presumably by underrepresented minority students. The 
assumption that scientists are all able-bodied is so established 
that the studies themselves did not note the absence of persons with disabilities 
in the students' depictions. In response to speculation that the students failed to 
depict diverse scientists because of the small number of females and minorities in 
scientific professions, researchers point to the absence of Asian scientists in the 
drawings, despite Asians' overrepresentation in many SET professions. 

The attitudes of girls, in particular, regarding scientists and engineers have 
been influenced by the lack of female scientists in the media. In the absence of 
role models, many girls do not see themselves as successful "doers" of science, 
and tend to view science and technology as unsuitable careers and personally 
irrelevant to their lives. Nonetheless, studies have shown that these perceptions 
can be reversed through concerted interventions. Exposing children to researchers 
who do not look like the stereotype, for example, either through field trips to labs 
or by bringing scientists into the classrooms, has been shown to broaden the 
children's view of who can be a scientist. When asked to draw what a scientist 
looks like months after such interventions, these students portray a more diverse 
range of people.^ 

Among the General Public 

Twenty years ago, in summarizing two decades' worth of surveys, researchers 
concluded that the general public's attitudes toward science and technology were 
overwhelmingly favorable. Today, 75 percent of Americans believe that the 
benefits of scientific research outweigh harmful results, and nearly 70 percent of 
American adults say they are interested in science and technology — the highest 
level ever measured. 

Yet, while more Americans than ever seem to appreciate the overall benefits 
of science and technology, their grasp of what scientists and engineers actually do 
remains abysmal, a fact that has ramifications for how scientists and engineers 



70 



PUBUC IMAGE 



themselves are perceived. A recent Harris Poll conducted by the American 
Association of Engineering Societies revealed that 45 percent of Americans feel 
uninformed about engineers and engineering. When the respondents were broken 
down by sex, almost 60 percent of women compared to nearly 40 percent of men 
felt that they were "not very well informed about engineering and engineers." A 
- 5 imilarJack_of understanding reigns in the 
public's grasp of science. In one 1998 study, only about 27 
percent of American adults had a minimal understanding of 
the nature of scientific inquiry. 

The general public depends on the media for most of its 
science-related information, but clearly much is being lost in 
translation when so few people are familiar with science or 
know what scientists do. Public understanding of science is 
essential if citizens are to fully participate in the high-tech 
economy and in a democratic society struggling to contend 
with science-related policy issues such as genetically modi- 
fied foods and global warming. Investment in nontraditional, 
informal education of the public is needed to broaden the 
learning community around SET issues. But public understand- 
ing of science is also importantio the degree that it 
influences people's understanding of who scientists and 
engineers are — or could be. Efforts to improve Americans' 
science- and technology-related literacy should simultaneously 
broaden their understanding that women, underrepresented 
minorities, and persons with disabilities are capable of 
contributing to the scientific enterprise in equal measure. 

Scientists and Engineers on Television 

Television is particularly influential in affecting children's 
attitudes and behaviors. This is unfortunate because the 
images of scientists and engineers conveyed by prime time 
television are too often both negative and inaccurate. 

The scientists portrayed on Saturday morning children's 
television in the U.S. have been described by the late 
astronomer and science populist Cari Sagan as 'driven by a 
lust for power, or gifted with a spectacular insensitivity to the 
feelings of others." The media portrays scientific progress as 
hazardous, and scientists are often depicted as foolish, inept, 
or villainous. 

Even children's educational science programs on 
television perpetuate the stereotype of the scientist as male. 

A study of images of science and scientists in Beakmans 
World on CBS, Bill Nye, the Science Guy on independent 
stations, Mr. Wizard's World on Nickelodeon/MTV, and 
Newton's Apple shown on PBS found that these shows had 
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Visualizing the Possibilities 

In May of 1999, the National Academy of - 
Engineering (MAE) convened a two-day Summitifff 
on Women in Engineering attended by 175 tops; ^ ' 
decision-makers from all sectors of the economy, . ' 
including the media. Citing greater diversit^in-the^^ij^ 
engineering workforce as a crucial businesstjt'^^^^ 
imperative, the group devised a framework 
action that would, among other things, identifyfr:.^^^ 
promising practices in the schooling of engineersr^.v; 7 
and create an assessment tool to evaluate.thex- - 
"climate" for diversity across government ; ■ ' - 
academia, and industry Such issues are cri^talM'^?^ 
the participants said, but the first step for |wst-r ‘ "" 

Summit action should be to address the fimagei. 
challenge" posed by the stereotype of engineeringvl, 
as a field unsuitable for girls and 
Toward that end. participants from su^ 
ranging organizations as NASA. General 
WG 6 H (Boston's public broadcasting stationhw 
DuPont IBM, and numerous universities ahdr:Cc7 ;7i%®^ 
professional societies agreed to pursue dmlopr.-^ ! 
ment of strategies that would change the public^^ 
face of engineering by showing a diverse range*>:.; . ^ ^ 
of women participating in a broad spectrum of. r 
engineering tasks. Among the suggested mta^^ 
related strategies were the adoption of rriaik^ig^l^^v. i 
research to develop shorthand long-term 
relations campaigns and the implementatiGii ofd^^^ 
cross-cultural studies to determine why othei^f . . 
nations have better success rates of educatiraV£v^"i^: 



giris to become engineers. 



To ensure that the Summit's proposals 
just end up as lofty rhetoric, the NAE has^mniii^=^ J 
two new entities: the Committee on Diversity ‘ " 
the Engineering Workforce and the Action 
on Diversity in the Engineering Workforce;:; 

The Committee is designing a workshop for. earty;.;^., 
2001 to set standards for how to measure best^i^^T^ 
practices and organizational climates that'^co^^^ 
age diversity. The Forum is considering 
activities, including the creation and implerhentar^V 
tion of an advertising campaign. . 
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three times as many male as female characters and twice as many adult male 
scientists as female scientists. Furthermore, of the female characters who were 
observed, almost all had secondary roles as students, lab assistants, or science 
writers. Few were expert scientists or held prestigious positions within the 
scientific community. 

Because of its vast reach, commercial television has the greatest potential 



for influencing the public view of scientists. A longitudinal study conducted foTthe 
U.S. Department of Commerce found that only 2 percent of characters in prime 
time dramatic television from 1994-1998 were scientists.’^ Despite their small 
numbers, those scientist characters did not escape unflattering treatment. 

The study also found that while television doctors were among the most positively 
portrayed characters, other scientists suffered from a greater share of ambi^lent 
and troublesome portrayals. They were older, stranger, and less sociable than other 
depicted professionals, and most likely to be foreigners. They were also most likely 
to be killed among all occupational groups, including the army, police, and private 
investigators. In a companion survey of fifteen hundred television viewers, the 
study's researchers found that the more people watch television, the more they 
think scientists are odd and peculiar. 



is Bower 

The image on the poster is of a dark, youthful hand raised in 
a fisted power salute, with the tetters M, A. T, and H plainly 
written just below the knuckles. “Demand it“ says the 
inscription over the fist And below: “Math is power." 

The poster — and a series of related broadcast print 
and Web advertisements— are the brainchild of the National 
Action Council for Minorities in Engineering (NACME) working 
in partnership with the Advertising Council. Launched in 1995 
with an investment of $Z3 million, the Msth is ftMer national 
public service campaign aims to persuade students and their 
families— especially those underrepresented in SET 
— ti) demand access to the advanced mathematics courses 
that are critical to successful careers in science, engineering, 
finance, and more. 

In a recent survey conducted for NACME by Louis Harris 
and Associates, more than 50 percent of American middle 
and high school children said they plan to drop math as soon 
as the option is presented to them. Of those students who 
would drop math, more than half were interested in careers 
such as engineer, computer programmer, or astronaut NACME 
developed Math is Powerto bridge the gap between the 
careers students say they want and the disastrous educatonal 
choices they make in the absence of a required curriculum and 
adequate guidance. 



A variety of public and private organizations help fund the 
campaign, whose ads also appear in newspapers and 
magazines, on bus shelters and mall watts, and in classrooms 
and corporations. The toll-free 1-800-97NACME number 
receives five hundred to one thousand calls per week and has 
resulted in the distribution of nearly one hundred thousand 
information kits, including a poster, a parent brochure, and a 
poFHjp publication highlighting many professions that require 
math and science. The objective is not to persuade students to 
select a particular math-related field, but rather to persuade 
th^ to stay in the pipeline long enough to make informed 
decisions about their careers. 

Based on the campaigns success, the National Science 
Foundation and the U.S. Department of Education asked 
NACME to partner with the National Council of Teachers 
of Mathematics and The Widmeyer Baker Group in developing 
Hgure This! Designed to engage middle school students and 
their families in doing stimulating, high-quality math 
challenges together. Rgure This! is a Web site filled with fun 
math-based activities as well as advice for parents on how to 
help their children get the most out of math. Figure This! and 
Math Is Power information can be found at www.figurethis.org 
and www.mathispower.org. 
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Figure 1. Representation of Groups in the U.S. Population (1995), the 
Hme Television, and Their Representation as Scientists From Samples of Prime Time 
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When the researchers looked at the extent to which women, minorities, and 
persons with disabilities were portrayed as scientists on prime time television, 
unsurprisingly they found that 75 percent of the scientists were white males. 

Rgure 1 shows the representation of different groups in the U.S. population, 
the incidence of their portrayal on prime time television, and their representation 
among scientists from samples of prime time television between 1994 and 1998. 

As illustrated in the graph, females, most minorities, and persons vwth disabilities 
are underrepresented in the sciences, while white males, black males, and foreign 
nationals are overrepresented. The study concludes that if children 'follow examples 
from television, there will be very few females and minorities in science 
occupations in the next century." 

Speaking Out Against Stereotyping 

It has been suggested that the negative depiction of scientists on television 
derives from what Carl Sagan referred to as the "dumbing down of America." 

When intellectual pursuits are undervalued, it becomes easier to pigeonhole 
scientists as odd or threatening. A review of current television shows that appeal 
to children reveals the common portrayal of bright students as socially inept and 
objects of ridicule ("dwreebs" and "nerds")." A study done by the National 
Commission on Working Women examined more than 200 episodes of daytime 
and prime time television programs with adolescent female characters. It found 
that girls' physical appearances were shown as being more important than their 
brains and that intelligent girls were sometimes depicted as being social misfits, 
only attractive to intelligent boys who were also misfits. 

For the most part the news media operate in a fundamentally different way 
from the entertainment media or advertising. While in recent years there has been 
a blurring of the line separating entertainment and news, a reporters primary job is 
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Still to cover newsworthy events in an informational manner, not to shock, amuse, 
or promote a view or product. If there are fewer women, underrepresented 
minorities, and persons with disabilities among the ranks of scientists and 
engineers, then there will necessarily be fewer of them at work on groundbreaking 
projects, and this is not the news media's fault. Efforts to support diversity in SET 
professions will, de facto, help to improve diversity in SET news coverage. 



"Popular images [of scien- 
tists]. . .are relevant to under- 
standing how to recruit young 
people into science..." 




Marcel C. LaFollette, Ph.D. 

Associate Research Professor 
George Washington University 



Stili,-too-ofteo-rep8rters-afrd4(eir-edttors-offerthe7iews"in'tfTe'iorm of head- 

lines and stories that rely on easy and unflattering cliches to make 
a quick point. 7/me magazine published a cover story entitled " 

The Golden Geeks" that discussed the lives of new computer 

13 

multimillionaires. Business Week ran an article on the IT work- 

14 

force that was subtitled "Send Nerds." And a news story in the 
Washington Post referred to the pioneers of the Internet as " 
venerated propeller-heads." 

Deeply concerned about the detrimental public image of 
scientists and engineers, researchers and policymakers are 
advocating a broad national effort, perhaps a public relations or 
advertising campaign, to broaden the depictions of scientists by the image-makers 
on Madison Avenue and in Hollywood. They propose the formation of a coalition 
of several communities, including major science institutions, government agencies, 
private foundations, the entertainment industry, and the business community. 

Some have even suggested that scientists adopt techniques used by other groups 
such as racial/ethnic minorities, women, and gays, to lobby against stereotyping in 
television and movie scripts.'^ 

The Commission strongly supports these approaches. Because children 
develop persistent attitudes towards scientists and engineers at such an early age, 
TV shows aimed at young children must be a major focus of such efforts. Attention 
must be given to increasing the representation of women, underrepresented 
minorities, and persons with disabilities among the images of scientists portrayed 
in these shows. And it goes without saying that prime time TV should be the 
principal instrument of change because of its broad reach, although other media, 
such as movies, newspapers, and magazines, should be targeted as well. 

As can be seen in the foregoing sections of this report, the perception of 
women, underrepresented minorities, and persons with disabilities as people 
who do not engage in scientific or technical work severely hampers the access of 
these groups to SET careers, and impedes their progress if they do become SET 
professionals. Expanding the public image of scientists and engineers to include 
under-represented groups will help to increase their chances of succeeding in SET 
degrees and professions. 
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Public Image Recommendation 

Identify or establish a body, representing public, nonprofit and private sectors, 
to coordinate efforts to transform the image of the SET professions and their 
practitioners so that the image is positive and inclusive for women, underrepre- 
sented minorities, and persons with disabilities. 

>> Because several media camp aigns to improve the image jLscienlistS-arid 

engineers are already underway, our recommendation suggests that 
subsequent efforts build on and involve current campaigns, and also partner 
with natural allies such as underrepresented minority and womens groups, 
major science institutions, government agencies, trade organizations, and 
private foundations. 

Sample measures of effectiveness include positive images represented in the 
Draw-a-Scientist Test, positive and increased media portrayal of underrepresented 
persons in science and engineering, and increased and well-positioned television 
airtime for these groups as they participate in SET professions. 
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n/\tionwide accountability 

"Before \Ne once again seek to restate the problems. . . we need to consider that 
perhaps. . . [i]t is the structure.of our institutions, agencies, societies, academies, 
and departments that must change. And rather than fixing blame, it may be far 
more productive to fix the system. " 

Shirley M. Malcom, Ph.D. 



"We are losing ground by not 
tapping into the potential of all 
our groups. If we take some 
bold steps now, the rewards 
for our country and our citizens 
will be great." 

Mary Ellen Duncan, Ph.D. 

President, Howard Community College 
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Director, Education and Human Resources Programs 

American Association for the Advancement of Science 

The lack of diversity in SET education and careers, as documented in this report, is 
nothing new. Stereotypes based on race, ethnicity, gender, and disability have long 
discouraged inquisitive minds whose bodies do not match the public image. 

Financial constraints continue to plague underrepresented 
minorities disproportionately and hinder their advancement into 
college and beyond. Women still bear the brunt of household 
work and family responsibility, with no commensurate support 
from workplace policies or culture. Persons with disabilities have 
only recently gained national attention as a group whose best 
contributions to society are too often stymied because of 
misconceptions about their abilities and physical barriers that 
could well be overcome, especially considering the technological 
resources now available. 

The push toward greater diversity across job categories has 
always been a social imperative, but current economic and demo- 
graphic realities bring a new urgency to the mission. The nation has a strategic 
need to achieve parity in its SET workforce. It is time — more than time — to move 
beyond a restatement of the issues and to establish a system of accountability that 
ensures real, measurable progress toward a scientific enterprise empowered by 
the best rather than simply by the traditional. 

Nationwide Accountability Recommendation 

Establish or identify a collaborative body to continue the efforts of the 
Commission through the development coordination, and oversight of strong, 
feasible action plans. 

The responsibility of this continuing body will be to promote and monitor progress 
toward the Commission s goal of supplying our nation's SET work force needs 
through the development of the human resources represented by women, under- 
represented minorities, and persons with disabilities. This collaborative body 
(whose members will include high-level persons from federal and state 
government, industry, academe, and the nonprofit sector, as well as students 
and teachers) will carry on the work of this Commission by developing and 
overseeing comprehensive action plans, and by securing resources that will help 
in reaching the Commission's goal of domestic workforce parity in SET. 
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NATIONWIDE ACCOUNTABILITY 



The continuing body has four charges; 

'>■ Develop action items to implement the recommendations developed by 
the Commission. 

'>■ Further develop appropriate existing programs, using the recommendations 
of the Commission as a point of reference. 






Coordinate and assign actions/programs to appropriate sectors 
(government, industry, academe), and ensure funding and resources. 



Monitor progress through ongoing data compilation and analysis. 
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U.S. Department of Energy 

Patricia Kusimo, Ph.D. 

Appalachia Educational Laboratory 

Barbara Lazarus, Ph.D. 

Carnegie Mellon University 

Robert E. Megginson, Ph.D. 

Mathematical Association of America 

Susan Staffin Metz, Ph.D. 

Stevens Institute of Technology 

Dorothy Miner, Ph.D. 

American Chemical Society 

Michael L. Moore, Ph.D. 

Gallaudet University 

Karen L. Moran, PE. 

National Society of Professional Engineers 

German R. Nunez, Ph.D. 

University of Colorado, Boulder 



David Pierce, Ph.D. 

American Association of Community Colleges 
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Anne S. Pruitt-Logan, Ph.D. 

Council of Graduate Schools 

Janine Rek laitis, Ph.D. 

Purdue University 

Jeanne Rierson 
Texas A&M University 

Jan Rinehart 
Texas A&M University 

Camy Rowan 

National Society of Professional Engineers 

Jo Sanders, Ph.D. 

Washington Research Institute 

Jadwiga Sebrechts, Ph.D. 

Women's College Coalition 

Lawrence Sher, Ph.D. 

Borough of Manhattan Community College 

Michael Smith, Ph.D. 

American Geological Institute 

Maribel Soto, Ph.D. 

Office of Naval Research 

Virginia Stern, Ph.D. 

American Association for the Advancement of Science 

Janet Stocks, Ph.D. 

Carnegie Mellon University 

Marcia Sward, Ph.D. 

Mathematical Association of America 

Jean E. Taylor, Ph.D. 

Association for Women in Mathematics 

Jill S. Tietjen, PE. 

University of Colorado, Boulder 

Jennifer Tucker 

Center for Women Policy Studies 
Charles E. Vela 

Center for the Advancement of Hispanics in Science and Engineering Education 

Wanda E. Ward, Ph.D. 

National Science Foundation 
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Sylvia Wiegand, Ph.D. 

Association for Women in Mathematics 

Nellie Wild 

President's Committee on Employment of People with Disabilities 
Patricia W ilkinson, Ph.D. 

Borough of Manhattan Communit^Coltep 

William A. Wulf, Ph.D. 

National Academy of Engineering 

Jane Zimmer Daniels, Ph.D. 

Purdue University 

October 6-7, 1999 

Public Hearing 
Bellevue Community College 
Bellevue, WA 

Krishna Athreya, Ph.D. 

Program for Women in Science and Engineering, Iowa State University 
Jack Bagley 

Battelle Pacific Northwest Labs 
Ruben Barrales 

Joint Venture, Silicon Valley Network 
Sandra Begay-Campbell 

American Indian Science and Engineering Society 

Arthur Bienenstock, Ph.D. 

Office of Science and Technology Policy 

David Bolnick 
Microsoft Corporation 

Suzanne Brainard, Ph.D. 

University of Washington 

Carrye Burley Brown 

Federal Emergency Management Agency 
David Burgess, Ph.D. 

Society for the Advancement of Chicanos and Native Americans in Science 

Sheryl Burgstahler, Ph.D. 

University of Washington 

President's Council on the Employment of Persons with Disabilities 
Amy Callahan 

Information Technology Association of America 
Kelly Carnes 

U.S. Department of Commerce 
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Richard Collins 
Boeing Company 

France Cordova, Ph.D. 

National Research Council 

Martha Daniel 

Information ManagementResourcesrtnc; 

Ronni Denes 

National Action Council on Minorities in Engineering, Inc. 

Denice Denton, Ph.D. 

University of Washington 

Catherine Didion, Ph.D. 

Association for Women in Science 

B. Jean Floten 

Bellevue Community College 

Judy Franz, Ph.D. 

American Physical Society 

Roberta Gleiter 

Society for Women Engineers 

Angela Ginorio, Ph.D. 

University of Washington 

Ted Greenwood 
Alfred P. Sloan Foundation 

Barbara Judd 

Washington Alliance of Technology Workers 

Martha Krebs, Ph.D. 

U.S. Department of Energy 

Ed Lazowska, Ph.D. 

University of Washington 
Computing Research Association 

Corlia Logsdon 

Kentucky State Department of Education 

Mariana Loya 

University of Washington 

Society of Hispanic Professional Engineers 

Mark Luker, Ph.D. 

EDUCAUSE 

Shirley Malcom, Ph.D. 

American Association for the Advancement of Science 
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Gail McCarthy, Ph.D. 

Electric Power Research Institute 

Eve Menger, Ph.D. 

National Science Board 

Karen L. Moran, PE. 

National Society ofProfessionaTErTgfneers’ 
Peggy O'Brien 

Corporation for Public Broadcasting 

Donald Paul 
Chevron 

Karl Pister, Ph.D. 

University of California, Santa Cruz 

Santiago Rodriguez 
Microsoft Corporation 

Jo Sanders, Ph.D. 

Washington Research Institute 

Linda Scherr 
IBM 



David Scott, Ph.D. 

University of Puget Sound 
Mathematical Association of America 

Katherine Seelman, Ph.D. 

U.S. Department of Education 

Marilynn Sikes 
Discovery Place 

Cass Tan 

Weyerhaeuser Company 

Sondra Thiederman 
Cross-Cultural Communications 

Jill Tietjen, PE. 

University of Colorado, Boulder 
Lorena Truett 

Oak Ridge National Laboratory 

December 6-8, 1999 

National Institutes of Health 
Bethesda, MD 

Nancy Cantor, Ph.D. 

University of Michigan 
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Ro^ Cooper, Ph.D. 

University of Pittsburgh 

Lawrence Rudolph 
National Science Foundation 

Sandra L Terrell, Ph.D. 

University ofNdrth lexas ^ — 

Council of Graduate Schools Minority Committee 

March 8-9,2000 

National Science Foundation 
Arlington, VA 

Linda Rosen, Ph.D. 

National Commission on Mathematics and Science Teaching 
for the Twenty-First Century 

April 26-27, 2000 

National Science Foundation 
Arlington, VA 

No presenters. 

July 13, 2000 

Congressional Press Briefing 
Samuel Rayburn House Office Building 
Washington, DC 

Congresswoman Judy Biggert (R-IL) 

George Campbell, Ph.D. (Commissioner) 

The Cooper Union for the Advancement of Science and Art 

Rita Colwell, Ph.D., 

Director, National Science Foundation 

Congressman Vernon Ehlers (R-MI) 

Congresswoman Eddie Bernice Johnson (D-TX) 

Kathryn Johnson, Ph.D. (Commission Vice-Chair) 

MATRIX Consulting Group, Inc. 

Neal Lane, Ph.D. 

Director, White House Office of Science and Technology Policy 
Congresswomen Zoe Lofgren (D-CA) 

Danica McKellar 

University of California, Los Angeles 
Elaine Mendoza 

Conceptual MindWorks, Inc. (Commission Chair) 
Congresswoman Constance Morelia (R-MD) 

Congressman James Sensenbrenner (R-WI) 
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Public Law 105-255 
105th Congress 

An Act 

To establish the Commission on the Advancement of Women and Minorities in Science, Engineering, and 

Technology Development. 

Wirenacted'Bytfie Se nairand'HoDseijf RepiBseirtativerof-the-United-States-o^AmeficaTn 

Congress assembled, 

SECTION 1. SHORT TITLE. 

This Act may be cited as the "Commission on the Advancement of Women and Minorities in Science, Engineering, 

and Technology Development Act". 

SEC. 2. FINDINGS. 

The Congress finds the following: 

(1) According to the National Science Foundation's 1996 report. Women, Minorities, and Persons with Disabilities 
in Science and Engineering — 

(A) women have historically been underrepresented in scientific and engineering occupations, 
and although progress has been made over the last several decades, there is still room 
for improvement; 

(B) female and minority students take fewer high-level mathematics and science courses in high school; 

(C) female students earn fewer bachelors, masters, and doctoral degrees in science and engineering; 

(D) among recent bachelors of science and bachelors of engineering graduates, women are less likely to be 
in the labor force, to be employed full-time, and to be employed in their field than are men; 

(E) among doctoral scientists and engineers, women are far more likely to be employed at 2-year 
institutions, are far less likely to be employed in research universities, and are much more likely to teach 
part-time; 

(F) among university full-time faculty, women are less likely to chair departments or hold high- 
ranked positions; 

(G) a substantial salary gap exists between men and women with doctorates in science 
and engineering; 

(H) Blacks, Hispanics, and Native Americans continue to be seriously underrepresented in graduate science 
and engineering programs; and 

(I) Blacks, Hispanics, and Native Americans as a group are 23 percent of the population of the United 
States, but only 6 percent are scientists or engineers. 

(2) According to the National Research Council's 1995 report. Women Scientists and Engineers Employed in 
Industry: Why So Few? — 

(A) limited access is the first hurdle faced by women seeking industrial jobs in science and engineering, and 
while progress has been made in recent years, common recruitment and hiring practices that make 
extensive use of traditional networks often overlook the available pool of women; 

(B) once on the job, many women find paternalism, sexual harassment, allegations of reverse 
discrimination, different standards forjudging the work of men and women, lower salary relative 
to their male peers, inequitable job assignments, and other aspects of a male-oriented culture 
that are hostile to women; and 

(C) women to a greater extent than men find limited opportunities for advancement, particularly for moving 
into management positions, and the number of women who have achieved the top levels in corporations 
is much lower than would be expected, based on the pipeline model. 

(3) The establishment of a commission to examine issues raised by the findings of these two reports 
would help — 

(A) to focus attention on the importance of eliminating artificial barriers to the recruitment, retention, 
and advancement of women and minorities in the fields of science, engineering, and technology, 
and in all employment sectors of the United States; 

(B) to promote work force diversity; 

(C) to sensitize employers to the need to recruit and retain women and minority scientists, engineers, 
and computer specialists; and 

(D) to encourage the replication of successful recruitment and retention programs by universities, 
corporations, and Federal agencies having difficulties in employing women or minorities in 
the fields of science, engineering, and technology. 

SEC. 3. ESTABLISHMENT. 

There is established a commission to be known as the "Commission on the Advancement of Women and 

Minorities in Science, Engineering, and Technology Development"' (in this Act referred to as the "Commission"'). 



BEST COPY AVAILABLE 

98 



SEC. 4. DUTY OF THE COMMISSION. 



The Commission shall review available research, and, if determined necessary by the Commission, conduct 

additional research to — 

(1 } Identify the number of women, minorities, and individuals with disabilities in the United States in 
specific types of occupations in science, engineering, and technology development; 

(2) examine the preparedness of women, minorities, and individuals with disabilities to — 

(AlpiirsiiR careers in science, engineering, and technology development ; and 

IB} advance to positions of greater responsibility within academia, industry, ana government; 

(3) describe the practices and policies of employers and labor unions relating to the recruitment, retention, 
and advancement of women, minorities, and individuals with disabilities In the fields of science, 
engineering, and technology development; 

(4} Identify the opportunities for, and artificial barriers to, the recruitment, retention, and advancement 
of women, minorities, and individuals with disabilities In the fields of science, engineering, and tech- 
nology development in academia, industry, and government; 

(5) compile a synthesis of available research on lawful practices, policies, and programs that have 
successfully led to the recruitment, retention, and advancement of women, minorities, and individuals 
with disabilities in science, engineering, and technology development; 

(6) issue recommendations with respect to lawful policies that government (including Congress and 
appropriate Federal agencies}, academia, and private industry can follow regarding the recruitment, 
retention, and advancement of women, minorities, and individuals with disabilities in science, 
engineering, and technology development; 

(7} identify the disincentives for women, minorities, and individuals with disabilities to continue graduate 
education in the fields of engineering, physics, and computer science; 

(8} identify university undergraduate programs that are successful in retaining women, minorities, and 
individuals with disabilities in the fields of science, engineering, and technology development; 

(9} identify the disincentives that lead to a disproportionate number of women, minorities, and individuals 
with disabilities leaving the fields of science, engineering, and technology development before 
completing their undergraduate education; 

(10} assess the extent to which the recommendations of the Task Force on Women, Minorities, and the 
Handicapped In Science and Technology established under section 8 of the National Science 
Foundation Authorization Act for Fiscal Year 1987 (Public Law 99-383; 42 U.S.C. 1885a note} have 
been implemented: 

(1 1 } compile a list of all federally funded reports on the subjects of encouraging women, minorities, and 
individuals with disabilities to enter the fields of science and engineering and retaining women, 
minorities, and individuals with disabilities in the science and engineering workforce that have been 
issued since the date that the Task Force described in paragraph (10} submitted its report to Congress; 

(12} assess the extent to which the recommendations contained In the reports described In paragraph (11} 
have been implemented; and 

(13} evaluate the benefits of family-friendly policies in order to assist recruiting, retaining, and advancing 
women in the fields of science, engineering, and technology such as the benefits or disadvantages of 
the Family and Medical Leave Act of 1993 (29 U.S.C. 2001 et seq.}. 

SEC. 5. MEMBERSHIP. 

(a} Number and Appointment. — The Commission shall be composed of 11 members as follows: 

(1} One member appointed by the President from among for-profit entities that hire individuals in the fields 
of engineering, science, or technology development. 

(2} Two members appointed by the Speaker of the House of Representatives from among such entities. 

(3} One member appointed by the minority leader of the House of Representatives from among 
such entities. 

(4} Two members appointed by the majority leader of the Senate from among such entities. 

(5} One member appointed by the minority leader of the Senate from among such entities. 

(6} Two members appointed by the Chairman of the National Governors Association from among individuals 
in education or academia In the fields of life science, physical science, or engineering. 

(7} Two members appointed by the Vice Chairman of the National Governors Association from among 
such individuals. 

(b} Initial Appointments. — Initial appointments shall be made under subsection (a} not later than 90 days after the 

date of the enactment of this Act. 

(c} Terms. — 

(1} In general. — Each member shall be appointed for the life of the Commission. 

(2} Vacancies. — A vacancy in the Commission shall be filled in the manner in which the original appoint- 
ment was made. 

(d} Pay of Members. — Members shall not be paid by reason of their service on the Commission. 

(e} Travel Expenses. — Each member shall receive travel expenses, including per diem in lieu of subsistence, 
in accordance with sections 5702 and 5703 of title 5, United States Code. 
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(f ) Quorum —A majority of the members of the Commission shall constitute a quorum for the transaction 
of business. 

(g) Chairperson. — The Chairperson of the Commission shall be elected by the members. 

(h) Meetings. — The Commission shall meet not fewer than 5 times in connection with and pending the completion 
of the report described in section 8. The Commission shall hold additional meetings for such purpose if the 
Chairperson or a majority of the members of the Commission requests the additional meetings in writing. 



(i) Employment Status. — Members of the Commission shall not Belieemed to be employe es■oftt^ef'etteTB^ 
Government by reason of their work on the Commission except for the purposes of — 

(1) the tort claims provisions of chapter 171 of title 28, United States Code; and 

(2) subchapter I of chapter 81 of title 5, United States Code, relating to compensation for work injuries. 

SEC. 6. DIRECTOR AND STAFF OF COMMISSION; EXPERTS AND CONSULTANTS. 

(a) Director. — The Commission shall appoint a Director who shall be paid at a rate not to exceed the maximum 
annual rate of basic pay payable under section 5376 of title 5, United States Code. 

(b) Staff. — ^The Commission may appoint and fix the pay of additional personnel as the Commission 
considers appropriate. 

(c) Applicability of Certain Civil Service Laws. — The Director and staff of the Commission may be appointed with- 
out regard to the provisions of title 5, United States Code, governing appointments in the competitive service, 
and may be paid without regard to the provisions of chapter 51 and subchapter III of chapter 53 of that title 
relating to classification and General Schedule pay rates, except that an individual so appointed may not 
receive pay in excess of the maximum annual rate of basic pay payable under section 5376 of title 5, United 
States Code. 

(d) Experts and Consultants. — ^The Commission may procure temporary and intermittent services under section 
3109(b) of title 5, United States Code, at rates for Individuals not to exceed the maximum annual rate of basic 
pay payable under section 5376 of title 5, United States Code. 

(e) Staff of Federal Agencies. — Upon request of the Commission, the Director of the National Science Foundation 
or the head of any other Federal department or agency may detail, on a reimbursable basis, any of the 
personnel of that department or agency to the Commission to assist it In carrying out Its duties under this Act. 

SEC. 7. POWERS OF COMMISSION. 

(a) Hearings and Sessions. — The Commission may, for the purpose of carrying out this Act, hold hearings, sit and 
act at times and places, take testimony, and receive evidence as the Commission considers appropriate. The 
Commission may administer oaths or affirmations to witnesses appearing before It. 

(b) Powers of Members and Agents. — Any member or agent of the Commission may. If authorized by the 
Commission, take any action which the Commission is authorized to take by this section. 

(c) Obtaining Official Data. — The Commission may secure directly from any department or agency of the United 
States information necessary to enable it to carry out this Act. Upon request of the Chairperson of the 
Commission, the head of that department or agency shall furnish that information to the Commission. 

(d) Mails. — The Commission may use the United States mails in the same manner and under the same conditions 
as other departments and agencies of the United States. 

(e) Administrative Support Services. — Upon the request of the Commission, the Administrator of General Services 
shall provide to the Commission, on a reimbursable basis, the administrative support services necessary for the 
Commission to carryout its responsibilities under this Act. 

(f) Contract Authority. — To the extent provided In advance in appropriations Acts, the Commission may contract 
with and compensate Government and private agencies or persons for the purpose of conducting research or 
surveys necessary to enable the Commission to carry out its duties under this Act. 

SEC. 8. REPORT. 

Not later than 1 year after the date on which the initial appointments under section 5(a) are completed, the 

Commission shall submit to the President, the Congress, and the highest executive official of each State, a written 

report containing the findings, conclusions, and recommendations of the Commission resulting from the study con- 
ducted under section 4. 

SEC. 9. CONSTRUCTION; USE OF INFORMATION OBTAINED. 

(a) In General. — Nothing in this Act shall be construed to require any non-Federal entity (such as a business, 
college or university, foundation, or research organization) to provide information to the Commission 
concerning such entity's personnel policies, including salaries and benefits, promotion criteria, and affirmative 
action plans. 
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(b) Use of Information Obtained. — No information obtained from any entity by the Commission may be used in 
connection with any employment related litigation. 

SEC. 10. TERMINATION; ACCESS TO INFORMATION. 

(a) Termination. — The Commission shall terminate 30 days after submitting the report required by section 8. 

(b) Access to Information. — On or before the date of the termination of the Commission under subsection (a), 
the Commission shall provide to the National Science Foundation the information gathered by the Commission 
i n the process of carrying out its duties under this Act. The National Science Foundation shall act as a central 
repository for such information and shall make sucfT information availabte'toTbei)ubtfcrmchKling-rnakif^^^ 
information available through the Internet. 

SEC. 11. REVIEW OF INFORMATION PROVIDED BY THE NATIONAL SCIENCE FOUNDATION AND 
OTHER AGENCIES. 

(a) Provision of Information. — At the request of the Commission, the National Science Foundation and any other 
Federal department or agency shall provide to the Commission any information determined necessary by the 
Commission to carry out its duties under this Act, including — 

(1) data on academic degrees awarded to women, minorities, and individuals with disabilities in science, 
engineering, and technology development, and workforce representation and the retention of women, 
minorities, and individuals with disabilities in the fields of science, engineering, and technology 
development; and 

(2) information gathered by the National Science Foundation in the process of compiling its biennial report 
on Women, Minorities, and Persons with Disabilities in Science and Engineering. 

(b) Review of Information. — The Commission shall review any information provided under subsection (a) and shall 
include in the report required under section 8 — 

(1 } recommendations on how to correct any deficiencies In the collection of the types of information 
described in that subsection, and in the analysis of such data, which might impede the characterization 
of the factors which affect the attraction and retention of women, minorities, and individuals with dis- 
abilities in the fields of science, engineering, and technology development; and 

(2) an assessment of the biennial report of the National Science Foundation on Women, Minorities, 
and Persons with Disabilities in Science and Engineering, and recommendations on how that report 
could be improved. 

SEC. 12. DEFINITION OF STATE. 

In this Act, the term "State" Includes the several States, the District of Columbia, the Commonwealth of Puerto 

Rico, the Commonwealth of the Northern Mariana Islands, American Samoa, Guam, the Virgin Islands, and any 

other territory or possession of the United States. 

SEC. 13. AUTHORIZATION OF APPROPRIATIONS. 

There are authorized to be appropriated to carry out this Act — 

(1) $400,000 for fiscal year 1999; and 

(2} $400,000 for fiscal year 2000. 

Approved October 14, 1998. 

LEGISLATIVE HISTORY--H.R. 3007; 
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CONGRESSIONAL RECORD. Vol. 144 (1998): 

Sept. 14. considered and passed House. 

Oct. 1. considered and passed Senate. 
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Visit our\A/eb site at 

www.nsf.gov/od/cawmset 

The \Neb site also includes other information about the Commission and related issues. 

To obtain additional copies of the report please call (703) 292-8103 or email cawmset-info@nsf.gov 
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